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INTERMOUNTAIN POWER SERVICE CORPORATION
PERFORMANCE EVALUATION TEST REPORT
UNIT NO. 2

I,  SuMMary

This report presents the resulizs pbiained from a postoutage test
conducted on IPF Unit No. 2. The results show that:

The HF turbine efficiency is within 0.8% of the ABME test level of
perforaance. This level of efficiency is still 1.8% better than
design. The startup HF afficiency was 1.4% better than the ABME

performance test.

The IP sfficiency is within 0.5% from the ABME performance test and
about 0.7% from the startup performance.

The turbine cycle heat vate is sssentially egual to the the ABDME
performance test. The VHD cutput is about G.8% greater than the
ASME performance test indicating an increase in the turbine flow

passing capacitv.

The terminal differences and drain coocling values for all the
feedwater hesters are within 3 degrees of the values obtained during

the ABME performance test.
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IMNTRODUCTION

£ performance test was conducted on IPP Unit No. 2 to determine the
High Pressure (HF) and Intermediate Pressure (IF) section efficiencies.
ard the overall performance of the turbine cveole with and without ovole
isplation. These tests were run after the cutage to ssitablish the base
level of performance of the unit. These tests were conducted threough
the coopesrative efforts of the G.E Company and Intermountain Fower
Sevvice Corporation.

& seriss of five test points were conducted from February 1 through
February 3. 1989%. A11 the test points were conducted with the turbine
control valves wide open. During test points 4 and 5. block valves were
closed to sliminate identified leakages from entering or leaving the
test cycle or bypassing any cycle component.

IRSTRUMENTATION

The measursments veguired for the performance test were obtained from
hoth station instrumentation and GE supplied test instrumentation. For
the measursment of somes ocritical temperatures. BE provided calibrated
chromsl constantan thermocouples with continuous leads from the hot
junciion to an elecitronic {real icel) ice bath. The test thermocouples
were installed to measure the following temperatures:

Main Steam {(Throttle?
Cold Reheat

Hot Heheat

Crosscver

Final Feesdwaterv
Fesdwater From Hir 7
Fesdwater From Hiv &

B ode g W ok

& copy of the calibration data for each thermocouple is included in

fppendin E. '
transducers were provided by G.E. fTor measuring various pressures
as well as the differential pressure across the final fesduwster fTlow
slement. The final feedwater differential pressure was measured with a
high eccuracy Ruska transducer. Twelve turbine exhaust pressures were
multiplexsed to one Data Metrics Irvansducer through the wuse of g
scanivalve. A high pressure scanivalve and Ruska high accuracy

=1 -4 B

transducers were used for the following pressure measuremsnis.

Main Bteam {(Throtitle:
Valve Chest

First Brage

4th Gtage

Culd Reheat

Hot Reheat

14th stage

l.ow Fressure Bowl

¥ o ok ok ko ko
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The resmsining messurements were obitained from station 1nstrumentatlaﬁ
which was logged by the station tcomputer during each test point.

CALCULATIONS

For sach of the five test pointss, the datas obtained from the test
strumentation was averaged tanverted to engineering units and
sgscted for water legs, baromebric pressures. and instrumentation
alibration. The datsa from the station computer log which was relevant
the turbine oyocle was Iyvped inte a file and is included in Appendisx
These msasured values weres then posted on a turbine cyocle diagram.
leted posting diagrams fTor test points 1:.3:8: and § are shown as

i
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igure 1 through 4. For test point 1 the measurements with test
neitruments and station instruments are posted so as to provide the
poessary information for an in-place calibration of station instruments
t loccations where oritical performance testing parameters were
chtained. )

The performance of the test cvole was calculated by supplving the
urement identifisd on the posting diagram for esach test point to a

mEAS
copputerized heat balance model of the tuwbine cyvele. For some less
critical measursments. net obiained during this test, the values from
the ASHME performance test were used. For examples. all the steam seal
flows are based on the ABME test results. The computer ocubput for the
test ovolie calculations is contained in Appendix A. The output for esach
test point contains detailed tuwbive perforeance vesults as well as
information on the heaters. and other components of the ocyole.

To compare the test best rete and ocubput to desion or the AGME
pevformance test resuliss, correction must be applied for off design
operating conditions and cvole conditions. The ASME Alternative test
approach was used. That is. these corrections are obtained from
correction curves instead of the more complex heat balance method ugEd

oy the analysis of Tull scales ABME test resulis. The correction curves
e v luded in Sppendiy B of this report
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tinent resulis from the test calculation follows:

[
-
[y

Turbine Efficiency

The efficiency of the HF turbine was measured during esch fest point.
The results are tabulated in Figure I along with the measured pressures
and tempevratures. The HP sfficiency at valves wide open (VHRD)Y is 87.8%.
This efficisncy is plotted in Figure & along with the startup test. Tull
#rale ABME test, and heat balsnce values. At VD, the test efficiency
iz within ©.8% of the 4BME test value, and better than the design VWO
heat balance by 1.8%. At initial startup the HF was 1.4 % better than
the ABME test.

IP14_007598
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2. IF Turbine Efficiency

efficiency of the IF turbine was alsc mesasured during each test
int. This efficiency is defined from ashead of the combined reheat
ves to the LP bowl. The resulis obtaingd during this test are alsoc

Y

ey
i

fad

“ oo
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tauulated in Figure . These results are plotted in Figure 7: along
with those previously obitained from the start—up enthalpy drop test.and
the ABME performance test. The IP turbine efficiency is within 0.5% of
the ABME test and O0.7% from the staritup performance..

]

.  Butowut and Heat Rate

The test value of the major variables which affect turbine and
cvle performance are shown in Figures BA through 8D along
with test ovole vesulis for ocutput and heat rate. This data
has been used in coenjunction with Broup 1 corvrection curves
Tor throtile pressures, throttle temperature, reheat
tems _‘a%ure, exhaust pressure and reheater pressure drop which
ve given in Appendix B: to obitain values for the test cutput
d heat rate corresponding to the rated conditions of 2400
igge 1000 /7 1000 Fy 1.466 / 2.84 / 2.99 "Hof: 10 % rehester
ssure drops 0.9 power Tactor. and an HE pressure of &3

wenw m
4§ 1
!I] o

o
[N

ig.

The values for test ocutput and heast vate at rated conditions
fave been plotted in the fore of test heat rate versus test
igad in Figure 9. The design curve shown is based on the
design heat balances which include 1% covole makeup and a hest
rate definition with heat input by the condensate pump and Tor
G 1% boliller blowdown down Tlow.

i

E. Contract Cycle

noted sarliers ihe contract cyeole analvsis corrects for the
ifferences betwsen the test and specified cycle (Group 1
rrectionsd. The contract cveole analvsis provides the
results for turbine cutput and heat rate which are used to
compare the test performance with the ASHME teet results or
with the design heat balance.

1oy, o
C‘ P W
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The test value of the major variables which affect the cyocle
performance are shown in Figurss 98 through 9E along with the test
cvcle resulis for ocutput and heat rate. This data has been used in
with correction curves in Appendix B to obtain the contract cycle
results for oubtput and heat rate. The corrected is plotted in
Figure 11 which alst contains the design heat rate curve and the
AEME test resulits. A8 summarized in Table I the heat rate from the
= test points ranges Trom 3.06 % to 1.4% % poorer than the ABME test
results and the cutput is down from the ASME test by 2.8 % to 2.3 %.
The large range in results is primarily attributed to cycle
izclation. Test point 1 was conducted with the cold reheat supply
Tor auxiliary steasm in service. Test points 2 and 4 were conducted
with the cold reheat supply out of servige, but with all other
valves in normal positions. Test points 3 and § were conducted with
Block closed where leakages had been identified.

Test points 3 and S heat rate is down 1.55% and the YWD cutput is
down £2.3%. The deterioration in HP and IF efficiency summarized in
Table I sccounts for 0.2823% loss in hest rate and 0.35 % loss in
cutput. The measured VHD flow is down 0.9% Trom the ABME test
results.  The turbine pressures alsc indicate the the flow to be
down about 1%. Bince all turbine pressures are down about the same
Trom the first stage to the LP bowl. the reducticon in flow capacity
is dus to 2 vestriction in the control valves of first stage (ie
nozzle boxd. The remaining loss in output may be atéributed to LP
turbine performances or the performance of other cycle components
which were not measured such as BFF or BFPT performance. Some of
the apparent loss may be dus to a Teedwater messurement ervor Caused
by a deposit buildup on the fesdwater nozzle. 6 deposit of 10 mils
ig worth 0.5 % on the calculation of heat rate.

. Fesduater Heaters

4
The terminal differences and drain cooling values of the Tesdwater

heaters: listed in Appenix A of the heat balance oubput. are all within
abrrut 2 degrees of the values measured during the ASHE performance test.
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INTERMOUNTAIN POWER SEVICE CORPORATION
IFF . 8 PERFORMANCE EVALUATION
SUMMARY OF BE MEABURED TEST DATA

TEST NI 1 e 3 & b

THROTTLE (F: Z3B8.5 . 8389.1 2371 2388.8 2391
THROTTLE (713 100,77 ge9.1 1061.7 FP6.6 F9E.7
: WP £388.59 2364 .8 ZE83. 8 2365.7 2367 .2
;. FIRBT 8Th. {F: 1718.1 1918, 68 w2l 1919.4 1981.9
\ COLD RHT. (P 566.9 56Y.8 S70.6 570.3 570.7
COLD RHHY. (T &HZ3.1 &21.88 &H23.9 &19.7 &15.7
a HOT HHT. (P} G4 .8 SE6.83 52%.8 S25.5 s5825.8
| HOT RHET. (T} FIT .66 1008.1 100524 1004.1 1001
LF BOWL (F) 119.3% 180.66 120.06 1g20.5 120.5
LR oBOWL (T3 ‘ &2l .37 LE7 .88 H25.5 bHEh . & &21.6
HFE EFFY. % 87.431 87.78 87.852 87.931 87.935
: HF EFFY. CORR. 87.437 g7.778 g7.867 87 .901 87.59046
| FPL/7PT RATIO 0;8036 0.8031 0.803% . 8036 0.8038
! iP EFFY. % F1.178 F1.38 Fi.2815 Fi.31d 21488
. EXHAUBT & (7HE) 2.5345 3.132 3.02 .48 2.96
? EXHAUST B {%HE) Z2.468 2« &4 2.51 2.431 2.l
EXHQUéT R A =D 2.188 2.302 2.813 2.1768 2.161
Fu OUT HemB (T 395.6 - 395.8 376.56 395.9
{ Fid OUT H7AB (T 478.9 - 479 .1 479;28 479 .5
| Fid OUT HBAE (T3 550.7 - 5E0.7 550 .36 5350.8
i FFW FLOW #/7HR. HE3BETS - &E61673 &E26F3L 62358%8
| BAROMETRIC (F) 12.23 ig. 18 i2.3 ig.3 12.37

FPRESEURES (P = PBIA
TEMFERAGTUREE (T) = DkG. F _
: Vi §
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Efficiency %

90.0
89.0
88.0
87.0
86.0
85.0
84.0
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82.0
81.0
80.0
79.0
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77.0
76.0
75.0
74.0
73.0
72.0
71.0
70.0
69.0
68.0
€7.0
66.0
65.0
64.0
63.0
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IPP UNIT HNo.

2

CORRECTED HEAT RATE AND LOAD

TEST FPOINT i
TEST LiOabh 881710.0 kW
TEST HEAT RATE

7587 .8 Btu/kUW-hy

GROUF 2 CORRECTIONS HH LOAD
I R S R SR S SR R S R DESIGH TEST CORR ORR
THROTTLE PREDSS 2618.2 2388.6 1.00086 0L PH0L
THROTTLE TEMF 10000 10007 0.,.9999 0,995
HOT REHEST TEMF 1000.0 1000.3 1. 0000 L0000
i DROF 1G.0 T ult 0 .99745 1.0087
2.3 2.4 1.0014 03,7986
COMBINED CORBECTION O.9993 099546
HEAT HATE WITH GROWPF 2 CORRECTIONS THIE.E
LOAD HWITH GROW 2 CORRECTIONES H85571 .2
SGROWUF 1 CORRECTIONS HR LOAD
s = = " DESIGN TEST CORR CORRK
TOF HTR TD (F3 = 1.5 10005 1.0038
TOF HTHE PRESE DROFP (3 3 G.26 0.9995 0. 9965
EXTR TO BFFT (%3} &, OF 4. 0b 09997 10003
FMOaIn BTH SPRAYS & Q 1 .0000 1. 0000
DESIGH oPH 2.3 8] 0. 9877 1.012338
REHEST SPFRAYES G O 10000 1.0000
FLUE GA3 REHEAT G F&EPLO 1.0011 0. 9989
TEST APH 3 1156000 1.0018 £, 5985
Mok E - (%) i { G 2983 1.04018
MR WITH COND PMF PHER ANMD BLOWDOWHN 3.9%988 10000
COMBINED CORRECTION 0.9871 1.0118
HEAT RATE WITH GROUP 1&2 CORRECTIONS NEER-
LOAD WITH SROUF 1&2 CORRECTIONS gar7Eeso.. b4
Fle ehA

IP14_007610




ROISE

IPP UNMIT

Mo. 2

CORRECTED HEAT RATE ARND LOAD

TEST POINT 3
TEGT LOAD 8833846 .0 kW
- TEET HEAT RAT 77E3.7 Btu/kuW-hr
GROUP 2 CORRECTIONS HER LOAD
R T D TR o e T S R S SR R R B DEBIGH TEST CORR CORR
THROTTLE FPRESS 246i2.2 23791.0 1. 0006 D.9914
THROTTLE TEMP 10000 10017 QL9997 . 7999
HOT REHEAT TEMP 1G00.0 1005.9 0. 7972 1. 0028
HEHEATER PREBE. DROF 10.0 T 0. 9979 10006
EAHALUST PRESS. 2.3 2.6 1.0039 O.9961
COMBINED CORRECTION 1.0013 09957
HEAT RATE WITH GROF 2 CORRECTIONS 7713.7
LOAD WITH BROUFP 2 CORRECTIONE 887100.9
GROUF 1 CORRECTIONS HE LOAD
““““““““““““““““““ = DESIGN TEBT CORR CORR
TOR HTE TD (F) ‘ g i.84 1.0005 1.0039
TOF HTR PREBES DROP (%} 3 .62 0.9996 Q.99E7
EXTR TO BFFT (%) 4, 09 4,05 Q. 9955 1.0003
MAIN STHM SFRAYS 3 o 10000 1. 0000
DEDIGHN afH 2.3 3 G, 9877 1.0123
FEHEAT BFRAYE O o 1. G000 1. 0000
Fi.UE G&5 FEHEAT O FOF20 1.0010 O PP
TEST AFH & Z15900 1.0028 0. 59972
MarE-Ur (% 1 ¢ . e 1.0018
HE WITH COMD PHP PR AND BLOKDOWN €, FPEE 1.0000
COMBINED CORRECTION G782 1.0112
HEST RATE WITH GROUP 132 CORRECTIONS Fe0S. b
LOAD WITH GROWF 1&2 CORBECTIONS g77eL47 .4
R156
Fie 8B

IP14_007611




ROGISG

IFF UMIT Ho.

2

CORRECTED HEAT RATE AND LUOAD

TEST POINT 4

880852.0 ki
FHE71.0 Bitu/kW-hr

GROUF 2 CORRECTIONE HE HRETA Y

R mm DEZIGN TEST CORR CORR
THREOTTLE FPRESE 2412.28 2388.8 1.0006 00,9904
THROTTLE TEMF 1000, 0 FR5.4 1. 00050 1.0003
HOT REHEAT TEMP IGO0, O 1004, 1 0.9994 1.0019
REHEATER FPRESS. DROP 10.0 7.9 0. GV 1.0058
EXHAUET PREES. 2.3 &.d 1.00G4aD 0.9935
COMBINED CORRECTION 1.0046%9 0.991&
HEST ROATE WITH GROUP 2 CORRECTIONS TE33.6

LOAD WITH OROUP 2 CORRECTIONG 2882891
SROUF 1 CORRECTIONS HR LOAD

== = = DESIGN TEST CORRK CORR

TOF HIR T {F3 -z 2. 24 1.0006 1. 00403
TOF BTR PRESE DROF (%) 3 Q.87 0.9995 0. 99465
EXTR TO BFPT (%) 4. 05 &4 07 0. 9994 1.0006
MeIn BTM SPRAYS o £ 1. 0000 1. 0000
DESION APH 2.3 & O.7877 1.0123
HEHEAT SFRAYD o 2 1. 0000 1. 0000
FLUE &BAB FREHEAT o F3ES0 1.0011 . B9ae
TEST APH O 214180 1.0028 L9972
MORE-UR (W2 i 2 {.9983 1.0018
HE WITH CONMD PP PUR AND BLOWDOWN .9988 1. 3000
COMBINED CORRECTION . oEgl 1.0115
HEAT RATE WITH GROUF 1352 CORRECTIONS TG4

LOAD WITH GROUF 182 CORRECTIONS

878147 .1

TG 8L

IP14_007612




RS

ROLEDR

o

IPP UMIT No.

b }
=
f

CORRECTED HEAT RATE AND LOAD

TEST POINT S
TEST LOaD #84783.0
TEST HEAT RATE 7721 .4 Bitu/kH-hr
SREOUF 2 CORRECTIONS HR LOAD
= = = = DESIGN TEBT CORR CORR
THROTTLE PRESE 2412.2 2391.0 1.0005 0.PF14
THROTTLE TEMP 10000 P57 10005 1.0003
HIT REHEST TEMF 10000 1001.0 O.99FF 1.0005
BEHESTER FRESES. DROFP 16,0 7.9 0,.997% 10058
EXHAUST FREBE. 2.3 2.5 1.0031 Q.9970
COMBINED CORRECTION 10020 O.994%8
HEST RATE WITH GROUF 2 OORRECTIOND TT06.O
LORD WITH GROUP & CORBECTIONS J289447 .0
EROUF 1 CORRECTIONS HER LOAD
——————————————————— DESIGN TEST CORRK CORR
TOR HTR TD {F3 o D.51 1.0006 1. 00485
TORF HTR PREBS DROF (%) 3 .3 0.9975 3.9%4&
EETR TG BFFT {8 . 0% 4,04 0.9995 1.0005
HOIK STH BPRAYE O ¥ 1.0000 1.0000
DESIGHM APH 2.3 O 0. 59877 1.0123
REHEAT SFPRaYS o O 1. 0000 1.0000
LUE BAS REHEAT Q 1242280 1.0015 0.5%986
TEET AFH 8 DRTFHE0 1.0031 0.7969
MERE-UPR (5 i 3 . 293 1.0018

HEE WITH COMD PMF PUR AKND BLOWDOWN

COMBINED CORRECTION

HEAT RATE WITH GROUF 1&2 CORRECTIONG
LOAD WITH GROUF 1LE CORRECTIONS

iy

.F788

0. 9889

TIRE.T

1. 0000

g79711.1

6 80

IP14_007613
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IMTERMOUNTAIN POWER SERVICE CORPORATION P
FERFORMAMDE EVALUATION TEST REPORT ’
UMNIT M. 2

AFFERNDIY A

Computer Ouiput for Test Cycle Heat Balances
for Test Points 1.3:,4.5

' Qutput Sheets

These output sheetz should be used in con;unction with the trunkhne diagnm
ghown in Figure Al

The following is a list of the nomenclature used in these output sheets:

FW ’ Feedwater
inf Injection -
BRet -Return
MU A Makeup
LO Leakoff
Shell Conditions in turbine
Exh Exhaust :
AE Available energy
"ELEP Expansion line end point
UEEP Used energy end point
VAN Annulus veloeity
-TL " Trunkline
P Pressure --psia
- T © Temperature ~ degrees F
- H * Enthalpy, BTU/LB
- Q Flow, Ib./hr.
. 8v - . - Specific volume - £t3/1b
SSR . Steam seal reguiator

Pages 1 and 2 of the output sheets for each test point contain general
. Information on turbine and cycle performance, such as heat rate, throttle flow,

section efficiencies, and stage flow function. On page 1 under label "rated
conditions”, the load and heat rate have been corrected to rated power factor
and rated He pressure, and the throttle {low has been corrected to 2400
psig/1000F.

&®
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Pages 3-8 include designated component information. The column (TL) to the
left of each sheet is a trunkline number used to easily identify points in the
cycle. These TL numbers correspond to the number on sheet Al.

Pages 'I and 8 are a tabulation of all information stored in all trunklines.
Although much of the same information is already included on pages 3-8, it is
reprmted in TL form because not all TL numbers are printed on pages 3-6 and it
is easxer under some circumstances to look up information on the TL printout.

- The column headings for the TL sheets are from left to right (TL) trunkline

. number, (P) pressure-psia, (T) temperature - OF, (H) enthalty - Btu/lb., (@) flow
ib./hr., (SV) specxtie volume-ft3/ib. in most cases, (SP) an additional fluid
property needed in the calculation such as enthalpy, (PV)-(P)/(SV) in most cases
but not all; and (TR) transient storage for information needed in the calculation.
This last storage area will also contain (YA J (P8 _

'l‘h'e page numbering system is as follows:
AD 3-1

where A is for appendxx A and 3-1 identifies the test point as 3 and the page
number as 1,

MNote:

The load and heat rate on the first page of each test point under
Ahe heading "RATED CONDITIONS" is the rated power factor and

HE pressure. The flow under the same heading is the rated
throttle pressure and temperature of 2612.2 PSIA/1000 F.

Bl
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TEST CYCLE HEAT BALANCE

YVALVE POINT VWG OR/1/89 TEST POINT 1
INTERMOUNTAIN PWR PROJECT UNIT #2

geEonin. K TCAEF~30 In LSk TURBINE NO 2707151

ga00,. PEIG 1000,/ 1000, F £2.300 IN HE AHS

CALCULATED USING ASME STEAM TABLES

COMBINED TURBINE-CYODLE PERFORMANCE

THRU FLOW PERFORMANCE OF CONDENSING SECTION

EFF ELEF
EFF UEEF

W

TOTAL TE ENERGY BALANCE

RHT TE
543.186
1G13.30
1024.63
F3.18
1.09
780.31

LF TE
353.39

FE. 18
H3e .95

TESYT CONDITIONS CRATED CONDITIONE
TOTAL LOAD 8824670, gRI716.
HEAT RATE TEIG 4 7687 .8
THROTTLE FLOW &HE3BET74L . HI0LB5H5
TURBINE THERMAL PERFORMANCE
HIGH PRESS TH REHEAT TB
ir TR LF TB
THROTTLE COLD RHT IMLET EXH EXH
EESE;éG 53656.50 524 .80 119.50 2.407
1000 .70 &B3.10 F99 .66 &HE1 .37 107.40
14861 .75 1307.93 1519.41 1338.946 1013.30
1.5342 1.7313 1.7677
87.431 Fi.168 F3.178
FHFL/PT=0.2373 FISTETE/PT=0.8030 YaN= 780.3

SHAFT MO 1

LP TE EMERSY BALANCE

RHT TB

1G13.30
1084 .63
?3.18
GF1.0%
780,31

P TH

P15
88.95

Aoy~|
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23

B

b

[ IR T G TN L

A S S

0 e

T B L PERFORMANCE OF CONDENSING SECTIONM

H ELEF
HOUEER
EFF ELEF
EFF UEEF
Wk

19218, 10
1080.43
=L D

ke S AN
514.35
235.68
119.90
52 .8
38 .50
11.86

= £
Bl

TOTAL TE ERERGY

RHT TEB
1015.55
1086.96
FE .76
FOo.EE
Fae.18

FRESE

BAaL ANCE
LP THB

TEMF EMTH

STAGE FLOW FUNCTION

OE
VEL HD
O, i
L.232 1
T G
LEIN 3
¢, 848 H
L 3
3,330 1.60
.25
0,070 1.7

3. 065

POT
DELTA

FLANGE NOZ

P PRESS AREA
O. 86.6
1067.10 157.4
. 3502
0. 50,8
232.90  7ii.B
0. 807.4
58.90 1414.8
37.90 B20Bl.4
11.66 6018.0
4.97 12096.0

SHAFT MO 1

LE T ENERGY BALANCE

RHT TR
S 1015.85
1086.96
FR.76
F0 . bbb
782.18
FLOW
Q/ar BFS
H FLG
£ H178175.
g242.9 S5ELIFE.
Q. S0L8759.
. BOBETOG.
Fav.8 48435187.
0. LOET620.
i21i.1 42446183,
11&61.8 39546704
ioge.2 3798%1i3.
1116.7 362814681,

LFP 7B

F1.52
g8.289

B/RF
M SHL

1014.5
a57.5
803.5
g22.6
77%.9

11640.&6

1174.6

1136.7

1047.8

1102.5

AOV-7

IP14_007619




T PRESS TEMP EMTH FLOW

FEEDWATER CVYOCLE

HEATER =]
& FWOINM 277 .00 478 .50 G6H8. 6% &RES0AP .4 CLOBED
2 EXTR 1064 .30 FRE . ED 1384 .39 S5740%2.0 Th = 1.5
= DRAIN 10464 .30 G877 .90 47361 5740720 DC = PO
HEATER 7
7OFW IR EFTE 00 JAFTLEHD S73.545 HE2E5068 .4 CLOBED
S EETRE 553.30 HER. B0 1309.846 548423.1 Th = ~1.3
& DRATN 553.30 403 .80 275 .54 11228515.1 DC = 8.2
2 ENTRY 1064 .30 487 .90 473.61 5740%2 .0
HEATER &
10 Fid IN 2HEs 00 385.50 321.828 HTEF0LZ .4 CLOBED
8 EXTR 231.10 FRY .20 1422.79 241518.1 7D = ~1.5
w7 ODRAIN 231.10 353.80 385.%0 1365033.3 DBL = £8.3
& EMTRY E58.30 L0380 375 .54 1188515.1
, FUMPE
i1 FuOIM O O Q.- &E213840G. 4
H& DEAL INT O LR G, 107852 .0
30 BEAL RET L o, e HE5430 .0
32 LEAKABE O e Q. L
24 EYTR 15040, 00 Sy 80 2ilé.01 .
25 FW oourv 28386, 00 H$45 .50 3s1.52 LEEGOLE .4
HEATER b}
Fib IN 140,00 278 .80 262. 45 4847083.3  OFEN
EXTR 1R0.10 H25 .40 1340G.47 218006.9 BTO = ) .
DROIH i20.10 340 .60 31i.89 &426080.4  BO = 0.7
P ERNTRY £31.10 J52.80 325 .90 13646033.3 -
HEATER 4
FW I 140.00 262 . 30 #231 .31 4BL47023.3 CLOBED
EXTH 57 .88 516.30 12%91.37 143437.5 Th = -2 . G
DRAIN 57.88 269 .90 238.88 143437.2 DC = el
HEATER =
20 Fid IN 140,00 197.30 168.46 L847023.3 CLODED
18 EXTR 26.85 G1g.80 124307 2g94g9.1 Th = 0.0
T DRAIM 8946.85 207 .10 17524 4328666 DL = 7.8
ERMTRY 57.88 269 .90 238 .88 143437.5
HEATER =
23 FiW InN 200, 00 15% .80 i28.23 47H0183.3 CLOBED
Z1 ERXTR 11.05 S30.20 1160.51 157840.2 Th = Ga.b
22 DRAIN 11.05 1&67.60 135.58 S59070&.9 DC = 7.8
19 EMTRY 36.85 20710 175.28 L3PBEL .G
Asy =~
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Th PRESS TEMF ENTH

828 FLOW TO 0. . Cra
70 ThV 5.0 &34 .10 1361.97
&8 Thv £2.12 L4840 .00 1279.046

2
~e

i}

i3

FO

(IR
w3 3

o

1l -
- ;3

X
wd

Ll
1]

&G0

112

NOT CODED FOR MU MEAS TOTAL FLOW =

Fl IN 230.00  1146.00 84 .56

EXTR 4.83 0. 1089.14
DRATHN 4.83 125.00 92.97
ENTRY 11.05 167.60 125.58
ENTRY 5.03 &654.10  1361.97
Fio IN . . O Q.
LEAKABE 0. 0. .
FW ouUT . 0. 0.
FW IN  2779.00 550,70 547.28
TURBINE EXP
EXIT 0. O. 1461 .74
THROTTLE 2388.60  1000.70  1461.74
LO ND 1 SBRS.00 890.85  1460.75
La No 2 . 0. o.
SHELL 1918.10 939.4&6  143B.19
EXTR 0. Q. 1438.19

FLOK

STM SEAL REB
4497.4 CALCULATED
4497.4 TO HEATER

0. TO CONDENSER
0.

HEATER 1
4750183.3 CLOSED
177832.9 TD
772437.2 DC
SS0706.7
4497 .4

o
4
b

FLIMP
4857435.3
L
LEE7435.3

Fli TG BOILER

&ETET0LE .4 Bl = ~14&188.

A NS T ON
) MOIN BTEAM LINE
62388?2:4
VALVE BTEM LEE

SRRT F/V =  BE.947

278%.3 C = 55.583
SERT F/V =  18.81%
1987.9 C = 105,634
EXF TO STG 1
LHIT7BI7S.4
SS921 .7
Ao\~-\
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ol

W e

gt

1285

L

Uy

LO NGO

L0 MO

LO nNO

SHELL
EXTR

=
o
5

o

LAY

FREBE

17.08

S&b& .70
566,50
Shb T

Sl4 .30
534 .80

PG00

82 .60

G

FRH. &0

&2 L 40

SE2.40

&23.10
&H23.10
Hod. 10

FEY .07
818.10

L
800,50

EMTH

.

1385. 49

1385.49

1agw.el

138661

Q.

1307.93

1307.93

1307.93

1519.979

I319.41
14821 .80

1417.59
1424.38

FLOW

FACKING NO 2
SORT B/V =.11SE 19
14004 .4 C = 0. 000
SORT P/V =  4.804
4881.1 C = 1017.348
SERT F/V =  0.455
HO&E .4 © = 1834 .023
EXP TO STG 4
SEgS191 .4
574092 .0
FACKING NG 1
SERT F/V = £3.350
4713.7 C =  375.779
SRRT P/V = 4.954
354,46 C =  819.437
SORT F/V =  (.4882
s06.4 C = 1834.023
EXFAND TO EXHAUST
56143984
548423 .1
5065969 . 2
REHEATER 1
O.
5068758.4 PCTDP = 7.428
EXPAND TO BOWL
SO8LT04 .9
179446 4
EXF TQ ST8 11
4865184 .8
P41518.1
Ao\-5
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T FRESS
57 OLO ND ot 16£.95
58 L0 N0 Z 15.95
100 O RO 3 LI
Ty L0 NO 4 L
Bs EXH 119.90
=5 BEXNTE 122.00
=5 CNTERY 119.90
&I BHELL 59.84
&0 EXTH SH.90
&3 BHELL 28 . 50
HE EXT 87 .90
&% BHELL 11.84%
&4 EETH 1i.84
107 BHELL S.10
106 EXTR 4,87
i48 TH EXH 1.18
7E ENMTRY LR
1BE  DHEATIN LI

TEMF

o

A0
4}
Lh
i

)
5=
th
]

L

413,00

G.

.
2.

107 .40
.
U.

ENTH

1352 .26

1338.9&
1340.89

1338.95

ig273.828
i271.14

1834.33
1843.03

114645
1150,.30

1093, 65
0% .14

10824 .56344
G,
O
PF = $.990

Fi. =4353.0

FL.OW

FACEING 8O 3
SORT P/V = 4, 7hb
1904.7 =  1095.399
SERY P/V = 0. 6bh
2102.46 C = 4990390
SORYT FP/V = Q.b61
&H06.4  C =  1834.083

SERY P/V = O,
1834, 083

LUb.4 O =

EXPAND TO EXHAUST

43896280 .4
GO0366 .82

EXPAND TO BOWL

438960 .4

EiF TO BTG,

42446102 .9
143437 .5

E¥XF TO 876
3986753 .8
289429.1

EXF TO BTG
I7FRRILII.H :
157840.3

EXF TD BTG
3621680.4
1772328.9

CONDENBER
SHAFT

e
h

16

e
o0

1

362146B0.6 LEVL =-16171.0

1219584.3
HESTLIN.T

GENERATOR
SHAFT

HE = &62.10
8L o= F711.3

IP14_007623
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TEST CYCLE HEAT BALANCE

FERFORMABNLOCE

H
B47.3
1384.4
473.6
4637.7
1309.3

375 .5

vy e
I P B

14d3.8
i
321.8
G
1360.5
2625
18%1.4
Z38.9

231.3

A
5
fud
[

N

b

[

mk"‘k-'-;;'-w*z
VIR LNy
R Cohin
et gw

®

n

LN
204.3
o,
L
321.5
1461.7
14&60.8
LR
i4&61.7
1438.2
1385.59
1373.3
1375.8
.
izey.
1386.46
a
1307,
1307,
191%.4
117,

1:{"' -"* ~—!:§ "'l:;

TRUNRLINE OUTPUT

&
SR ESIAS .
574092,
SPL0T2.
HREE06E .
548424,
1182515,
HEEGH0LE .
2651518,
1364033,
HESS06E .
&H213240.
215007,
4847023,
143437,
143437,
4B47023.
287489 .
LRAZBET .
4847083,
157840,
SR0T707 .
4750183,
0.
177233,
4750183.
4857435,
18500,
S4T30,
&5430 .
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VELVE POINT
INTERMOUNTAIN PWR PROJECT
& B

BLG0. PEIG

TEST Y

CLE HEAT BalaniE

W apses8e

1000,

TL&EF 30

In LgR
FO1Go0,. F

CoLCULATED USING ABME STEAM TABLES

TEMF
EMTH

EMTR

SE

H ELEF

W UEEF
EFF ELEF
EFF UEEF
W

TURBINE NO

TEST POINT 23

UNIT  #2
270TiS1
2.300 IN HE ABS

COMBINED TURBINE-CYOLE PERFORMANCE

TEST COMNDITIONS

TOTAL TBE ENEREY BALANCE

PERFORMANCE OF COMDEMSING BECTION

RATED CONDITIONES

TOTAL LOAD 884250, 883386 .
HEST RATE 7715%.3 T7E3.T
THROTTLE FLOW HELI673E. &H3R6514L.
TURBINE THERMAL PERFORMANCE
HIGH PREES TE REHEAT TB
IF THR LP TH
THROTTLE COLD RHT IMLET EXH EXH
2391 .00 S70.60 5eS. 8O 120.06 & 581
1001 .70 &H83 .70 1005.24 H25.50 10%.80
i4s62.32 1308.13 15282.39 1341.03 1019.463
1.5345 1.7331 1.7495
g7.852 F1.815 F&.883
PHFPYL/FT=0,83886 PLETSTE/PT=0.8035 VON= F35.0

SHOFT MO 1

LF TE ENERBY BALANCE

RHT TE LP TB RHT TR LE TE
541 .29 350.61
1019.463 1019.63
1089 .58 1029.58

72.88 91.67 92.88 91.467

91.05 88.83 91.05 88.83
i 734,95
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b P e

e 8 e

Pt B pd ek pop ek

T B L. PERFORMANDE OF CONDENSING SECTION SHAFT MO 1

TOTAL TR ENERBY BALANCE L TE EMERGY BOLANCE

RHT TB LF TB RHT TB LF TR
H ELEF 1021.51 1021.58
H UEEF 1031.51 1021.51
EFF ELEF 22.54 21.13 F2.54 g1.13
EFF UEEFR F. 69 #28.28 0.6 ga.28
AN A& 4L Fad& .41
T FREGS TEMP ERTH FLOK

STABE FLOW FUNCTION

SHELL O FOCT FLAMNGE MO BsapP GFg G/ aF

S FRESS VEL HD  DELTA B PREESS SRES H FLG H SHL
1921.,10 i, . T 8&.6 O, &H200E28.  1014.3
1084 .22 4,196 1.828  1071.00 157.4 864 .0 S&OPLT5. 258.7
525,80 O 0O, L4 I L0 .2 D SO0575. Bo7.1
=i15.28 T . 0. a50.2 O 2108523, HG.d
Z37.E7 1. 865 1.i6 234 .90 711.8 FE7.T 4B66BTY. FHEO.LO
10,08 O, O e L 807.6 Q. G4a04304,.  1145.2
59 .58 0,389 1.&65 =28.70 0 1414.8 1821.9 4B859436. 1187.7
38.33 G.218 1.65 3770 BOZl .4 1171.3 3942702, 11i4%.46
11.87 0.073 1.72 11.686 &01B.LO 1084 .9 3B01686. 105304
5. 10 O Dileds 2,59 4,97 1209&.0 1119.5 3&4PeBe4.  1104.9
Aoz-¢2
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Fid IN
EXTR
DRAIN

Fil IN
EXTR

Fid IN
EXTH

DRATH
EMNTRY

FW IN
EXTR
DRATN

ENTRY

FRESS

TEMF

FEEDWATERHR

2781 .00
1066.54
10646 .54

E781 .00
554G, 30
554 .30

1066 .50

283 .00
219,20
219,20
054,30

a
0.
.
£,

1500, 00

2883 .00

140,00
120,20
180 .20

219 .80

140.00
57.74

ST .S

150,00
& .70
e G &
57 .74

200, 00
i1.08

11.05

& .70

L7910
7F7 .80
G877 .00

35 .80
&25.00
L0y O
487 .00

345 . T
804 .50
a53.90

404, 30

i

G,

L4 I

G
134 .30
345,70

252 .40
L8 . Q0
340G .70
53,90

268 .20
EE0.70
2859 .70

196,90
G16.70
204,70
269.70

159 .60
233,00
167 .40
204, 7O

ENTH

CYECLE

463,98
i3gs.0z
G472 .57

S73.T7E
131010
[C A
G472 .57

321.72
1427 .02
325.78
e

0,

O,
L0,

LA
10600
a2l .72

242,04
13482.732
311.9%9
85 .94

23i.21
18293.54
238.68

165.88
1264 .99
174,88
238.60

128.03
1161 .84
135.38
174 .88

FLOW

HEATER
6274312.8 CLOSED
572394.2 TD
5723%94.2 DC

ol

HEATER
6274312.8 CLOSED
550941.8 TD =
1123336.0 DE =

572394 .2

HEOTER
&274312.8  CLOBED
B2415643.53 TD =
1364979.5 DO =

1133336.C
PuMF
&HE3G967 .1
107247 .6
6£5430.0
2472.0
£
&H274318.8
HEATER
LYEEE6T .7 OPEN
PES072.0 BTO =
&E517E7.1 B =
13564979.5
HEATER

4955569.7 CLOSED
144868.1 TD
144848.1 DT

o

HEATER
4735546% .7  CLOBED
g96734.2  TD
441602.4 DO

non

14468468, 1
HEATER
4864649 .7 CLOBED

161075.7 TD =
&02678.1 DL =
441608 .4
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FRESS

Q.

5.03

2.12
FOR MU

m
(£

o PO
Mmoo
[

e
m

oy
NRLRARE

o
o)

2781.00

TEME

O,

&S84 . 10
4380, 00
MEAS TOTAL FLOW =

1146.30

0.

125.30

1£7.40

&% . 10

EMTH

O
1361.97
1879 .06

84 .88
1093.88
F3.287
135.38
1361.97

LI
O,
2.

TUREBINE EXP

£,

2391 .00

.

1001.70

892.77

FHE2.11
£

14462.32

1462.38

1461 .70

4501 .46

4854647 .7
178808.% TD
7EEFEZ.2 DO
&UELTH. 1

4501 .46

FLOW

87TM BEAL REG

CHLCULATED
4501 .6 TO HEATER

G. TO COMDENBSER

0.

HEATER

PP

GF7H973.3

&.G

4I71897.3

Fld T

HE74Z12.8  B+L

M S I O N

ol

CLO5ED

oY e

BOILER

= —12640

< T

MOAIN STEAM LINE

6H261672.8

&200877 .8
Bo993.0

.
VALVE BTEM LEG
SORT PAY = HE.993
B27g9.9 L = 55. 607
SBRT F/Y =  18.841
iggg.1 O = 105.737
EXF TO 876 i
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Buly

BEFORE
EMTRY
AFTER

g ey g
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e
% %

e
anef

g M
=

SHELL
EXTH

foce

e

1

fres

i8]

H RHT

L0

L

FRESE

1084 .22
1071.00

BT . &0
H70 .60
=0 .60

B37.67
234 .90

TEMF

&HF0 .00

&HB2 . &0

O,
FRY.LB0

&HOZ .40

582,40

O

&H2R.F0
&23 .90
&LET L0

.

1005.50

1004 .67

818.040

T
an5.70

ENTH

1375.18

G

1328%.08

1386.61

O

1308.13
1308.13
1306813

1522.78

18528 .39

1481 .54

1421 .59
1486.98

FLOW

PACIKING NO =]
SORT F/Y =,113E 19
igigi.g € = Ora 300
SORT F/V = £ . BED
4281.1 C = 1001.192
SERT PV = 0. 655
&H06H.4 o=  1834.083
EXF TO 576 &
BHOPLI95.0
B7E3%4 .2
EACEING MO i
SORT P/V = B3.498
L47E2.7 O = ATE G677
SERT P/V = 5035
24544 C = 8046443
SERT P/V = 0.5688
&0&.4 O = 1834.023

EXPAND TO EXHAUST
5&IBPTET .4
BL0%41 .8
BOBT77EG6

ook

REHEATER
O

SOP0E75.4 PCTIDP = 7.8351
EXPAND TO BOMWL

S1085d2.6
17747 .1

EXF T 5786 ii
4866879 .1
2461663.5
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MEABURED LGAD =

MO

18]

L0 WNO

R

ERTRY

[ B
e e e

EETH

SHELL
EETH

SHELL
EXTH

TR EXH
ERTRY
DREAIN

SHAFT 1

FPREGS TEMF
i 16.95 HAS 50
= 16.95 &45,.T0
3 o G
i O, .
120.06 HES .50
185,00 &858 .90
180,05 &HES . S0
57 .68 Q.
=8.70 521 .00
38.33 Q.
37 .FQ G517 .00
11.87 91,
11.66 233 .00
. i i,
& F7F .
1.87 109,80
. G
G. .
S8485%0 .0
Hi o= 894370.8

ERTH

13528.86

O,

O

1841.03
1342.43

1341.03

1B875.97
1293.61

18386.%1
1B45.00

1149.15
1141.463

109&.38
1493.88

1022.53785
G.
D

PE = 0.990
FL. =43383.0

PACEING

SART PV
1904.7 O =

NO e

= 4,762
10%6.1580

SORT P/YV = O . b

Bl108.&6 L = 4990.890
SORT PV = D.bb1
&06.4 ©C = 1834.023

SRRT P/Y = O

6064 C =

1834.023

EXFAND TO EXHAURT

4404304 .1

457354 .8

EXFAND TO BOWL
4404304 . 1

EXF TO STB 15
4PEPL3B6 .0
144868. 1

EXF TO STG 16
3562701 .8
2967362

EXF TO STG 18
ARCG1626. 1
161075.7

EXF TO ST6 19
3LBEBR3.6
178802.5

CONDENSER

SHAFT 1
3422823.6 LEVL =-21022.0
1333188.5
4976974 .1

GENERATOR 1

SHAFT 1

H2 = 6&B.10
6L = 7727.8
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Bo0.46
FRT.LE
487 .0
LA |
&HES.0
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1004 .7

TEST CYLLE HEAT BALANCE

FPERFORMAWNCOCE

H
547 .8
13850
472 . b
463.%
1314.1
IF7e.g
373.8
1487 .0

18293.8
248,77
23L.8

18245.0
176 .9
165.3

1161.8
135.4
igg.o
1060

1093.9

84 .9
EIN
.
(N
LN

207 .3
.
4N
.

ael.7

1462.3

1441.8

.

19&682.3

1437.9

13846.0

1373.1

13758.2

.
i3gw.i

138&6.6

’ T,

1808.1

1308.1

15828.4

TRUNKFL INE OQUTPUT

o
&2T7L4T13.
B7E3%4,
572394,
&274313.
SE0TL2,
11832334,
6274313,
2414643,
1364980,
GETL313.
LBBL4TFET .
ZER072.
LPTETTO.
1446868,
144868,
LPEEET0.
2PETRL .
L4431 &082 .,
LPTEESETO.
161076.
&026T8.
4864650 .,
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178802 .
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G 7iB97.
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&5430 .
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G4IFTETFTI.
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SHOPLGT .,
14121,
4281,
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s
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36 . 7608
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0.0162
.
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LEIR
.
O,0177
00,3233
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.
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Sk
.
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0.
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17.654 0.

A0R-T

IP14_007632




PR

i e S e T G T I S B N R e T S T S Oy

w3 g T e
Jr ol g

Yook r;-‘ . J'

] w] w]

g ]

o o
b

oy g o

) T

0o U
1

!
w3 e

<y 0 g D 0

G0 e O

i
oy

O
i

"

s
',

-

o3 s oo U Do s

T obe b bl s B e b kel gy

X

EAI VR RGO KLY I £

G L g0 el opa T Ty

L

" ® B

e b [ fy

| L S [ b g -

o

b
%

e

L

S e U3 fr oD o 0 o

®
-
L

v
R
"

LA

8

et
.
"
fa

L
[y -..,;] .,‘.]
! ks

] ﬂ«..

-
L]
o

b

-~
s’
»

)
%

g
w

o

¥

s
L

LI b

oy
o

"
i

£
Bk wJ
il jua)
& T g B g

3

I
[}
T A0 O 0 T e LI LR R 0 D
T 233 Ll R

Du g

£
A

438,
438 .0
438.0
38,0
o
0,
4.8
534 .8
.
120.0
1EG.O

a2

[

%

=0

e

-
.
805.7
5255
628.9
HEE5 .5
6355
L4557
&25.5
S21.0
0.
417.0
0.
233.0
€3,
£330
343.1
485, 0

2= 4

fatu s Y §

a5h .1
£,

iie

L
a23.0
£25,0

D

i97.1

H
1481 .6
1427.0
18341.0
18348, 4
1341.0
i352.3
13%7.8
18361.0
1BY3.46
i8276.0
1245.0
18346.9
1161.6
1149.2
135101

O,
138&.0
1308.1
135101

O
11904
1522.8

T

.

O,

165.6
158.1

L
101%.6

Lo

O

547 .8
1093.9
109484
0BT, 4
Fig.o
1437.9
O
BS.4
85.4
g5.4
85.4

165.6

84
4866879,
241643,
48615657 .
457355,
L4404 304 ,
1905,
2103,
GL04304
1448468,
GES9LHdsL .
296734 .
3962702 .
161074,
3IBOL626.
FEIZ.
3
.
1533,
G508,
G.
a5z,
~2 1 OGP,
5595 .
1333128,
S7EETL .
SE0942 .
g
SOE778E.
32 .
S090575 .
107248,
G078,
4502 .
0,
FORE0.
215900,
A6S2E24 .
6671 .
&4 .
&ET74313.
178802 .
e22824 .
3L220804 .
&E54L1787 .
55993,
&£181889.
16791 .
8897 .
Z2a0as.
13804,
21399,
20873,
4782 .
GPTEGTL .
7ESYEE .
17947 .
2564157 .
184208,
129849,
2EIA550.
GE6LL50 .

a8V

3.0876
3. 1492
5.89308
5. 0979
S.eeag
38.4006
38.7611
5.0938
&L H384

Y .2882
13. 46844
13,1814
350104
33.0121
3F. 1454
3. 7967
Shi . 2671
131.7884
131 .7884

O,

e

»

1&‘3‘(’_’3&"

(el

37,1454
O,

Q.
1.6210
0.

O,
.
03,0148
0.0164
O

2ad. 6354
(438
.
G021
F1.2060
&Y . L60F

2hé.8152
02,0179
0.
O,
G.0168
O.01462
G, 0162
D, 0162
0,0168
2.0168

L0162
- 3ETE

. 2539
L2939

L0168

e Rl L Bt G e i)

3. 6373

oF
S3%96 . 904
395.523

0.
344 . 346
241 .303

O,

1.

T
291 .284
252 .221
263 .4693
264,722
200 . 560
201 .4683

Q.

O,

5.

Lo

L

T

O

T

0,

O,
E52.971

O

O

O

O,

7.851

T
D

e

L

T

0,
1GB9.579

O,

Ta
1.028
161.982

Q.
10289.579

0.

O,
G
. biBg
O b2G
0.683
. 56560
0. 560
O, 660
D
0,
0,
0. 628
LI
1.019
1.01%9
G
Q.

FV TR
8.774 FEG L0
8.637 e
& . ThHE Oa
3, O
LN LI
O.bb&é 1094601
Oa.b6l  4990.3
&, FHE 0.
2.3 O
2.53% 11g7.7
1.660 Ca
1.705 1149.6
Q.577 .
G.&600  1053.4
Q. .
0. T
. G
0. .
L9 L
O 0.
L .
O L4 I
. LI
0. D
40, P94 O,
. O
(. O
O O
O L
i8.010 go7.1
Ta .
O, 0.
L3 I Le I
. 1,
O, O
LN o,
2.581 FAR.0
O .
. 1834 .0
G 2781.0
O.26% e
O.271 1104.9
2.581-21082.0
G.6%1 O
L e
0.118E 1% [
. G38.0
. 438.0
Q. 438.0
. 438.0
0. 38,0
. 438.0
. Lo
O L4 I
F . 000 &,
0. S521.0
Gia .
O, i20.0
O 120.0
. At
L 2 a.

A0R-

IP14_007633




TEST CYCLE HEAT BALANCE —

VALWVE POINT Vi aB/se/8v TEST POINT Oh
IMNTERMOUNTAIN PWR PROJECT UNIT #2
S20000. KW TC&EF-30 IN L8B TURBINE MNO 2rOTLiS1

10007 1000, F

2400, PRIG 2.300 IM HE ABS

CALCULATED USING ASME STEAM TABLES

COMBINED TURBINE-CYCOLE PERFORMAOMCE

TEST CONDITIONS RATED CONDITIONS

TOTAL LOAD #1810, s80852.
HEAT RATE 7oBz . b FEFL.LO
THROTTLE FLOW &226531 . &2R0IF7.
TURBIMNE THERMAL PERFORMANCE
HIgH PRESE TH REHEAT TE
IF 7B LF Tk
THROTTLE SOLD RHT INLET EXH EXH
PREBD 2388 .80 57030 525.50 186.50 2.752
TEMF F96 .60 &1% .70 1003.45 &2 . 60 1i8.03
EMTH 14597 .00 1305.53 1521 .43 1340595 1016.87
ENTH - DE24 1.73285 1.7484
EFF 87.931 71.318 F3.935
ARESUIEER PHFX/PT=0.2387 FISTETG/PT=0.8036 VA= &90.9

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT MO 1

TOTSL TE ENERBY BALONECE LFP TE ENERGY BALANCE

U —
I

RHT TE LP TR RHT TB LF TB

aE S37. 14 947 .06

H ELEP 1014.87 10146.87

H UEEP 1085,.55 1085 .55

EFF ELEF 93.93 33.87 93.93 23.87
EFF UEEF FE.32 90.77 g2.38 0,77
Uak LEF0 .50 &HFO .90

Apu -}
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T 5 L FERFORMANMCE OF CONDENSING SECTION

H ELEF

H UEER
EFF ELEF
EFF UEEF
Vi

Th

1F19.60
103,13
55,50
Hia .99
235,39
120 .50

5% .87

8. &1

4 ;
kS - 8"-‘3
£y

L s O

=

SHELL
PREDRD

- TOTAL TB EMERBY

RHT TR
1018.73
1027.49
23.5%
F1.96
b9 .27

PRESS

BALANCE

LP TR

ge.73
S,.21

TEMF

EMTH

STHEE FLOW FUNCTION

OrE FCT
YEL HD
i, G
4,105 1-.1%
O, O,
e it
LRI a8 1.13
0. 0,
0,336 i.63
G.e21a 1.5%
0, 068 1.67
0,03 1.94

FLANGE
DELTA P PREBS

.

1070.280 .

O

LS
235.70

O
58.790
38.00
i11.66

4. 97

B&H.6
157 .4
350.2
502
7it.2
BO7.6
1414.8

2og2l. b
&HIB.O0
120%946.0

MOz
aSRES

SHAFT NO 1

LF TB ENERBY BALAMNC

RHT TH
1418.73
1087 .49
F3.59
F1.96
&HF2 .27
FLOW
&/ AF BFS
H FLEB
. &166084.
g857.8 S55D794653.
0. SO626L62 .
Cha S50804608.
780.8 4841687,
O 4380184,
i2i1.1 &4235723.
1156.4 3942833,
1082.0 3786408.
11825.8

3638385,

LP TEB

F2.73
G021

B/ aF
H BHL

1008.5
852.6
8024
821.7
F73.3

11346 .2

1174.8

1135.3

1049 .4

i1i4a.8

AoM -2
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[y
poh Bl e
L3 e T g

Fid I
EXTR
DRAIN -

Fldb IN
EXTR

DREGIN
ERTRY

Fid In
EXTH

DRATM
ERTRY

Fid IM

= BEAL INT
: BEAL RET

LEARABE
EXTR
Fid OUT

Fid I
EXTR
DRAIN
EMTRY

Ful IN
EXTR
DRATH

FUW IM
EXTR
DRAIN

ENTRY

DREAIN
ENTRY

FEEDWHATER VY OLE

2778.80
1067.30
1067 .30

= 77E..BO
555 .60
5955.560

10467 .30

2870 .50
232 .20
238 .20
555.60

L]

=

[ & [

150000

SETO.R0

140 .00
120,60
120. 860
238.80

140 .00
57 .90
57.90

140,00
36.92
36.58
E7.90

200, 00
11.08
11.005

3&.98

TEMP

47% .30
FHE PO
G487 .50

2846.10
&21.10
L0440
487 .50

244,30
803.40
354,20
4086 .46

.
O
O
0.
i25.50

346.30

293,00
&H24 . 60
S41.10
354 .20

2he 80
520,30
270,70

198.00
G41& .30
207 .80
27070

161.70
233.70
16%.80
207 .80

ENTH

LGbh . 14
1381 .%96
473.15

7L 07
1307 .59
3BG. 19
473,15

3ge .3
14246.01
326 .32
38G.19

.
.
.
e
G786

a2, 38

262 .. 68
1340 .54
3ig.41
386 .32

231 .82
1293.33
239 .70

1&6.37
ighd [ 76
175.99
239.70

130,13
1162.17
137.18
175.9%

FLOW

HEATER
&239827.8 CLOSED
56709 .3 TD
H&7H0%.3 DO

i

HESTER
&239827 .8 CLOBED
S49125.5  Th =
1116634.8 DO =

S6750%.3

HEATER
&837827 .8  CLOSED
238%21.1 T
1355855.9 DC

111464634.8

1]

PUMF
H2GOT78. 3
107151.5
&H5430.0
24720
L
H23F9827 .8

HEATER
4932985.% OFEN
ZZ0ges.s4  BTO =
&50E248.3 8L =

1355855.9

HEATER
4932985%.%9 CLOBEDR
146400.6 TD
166400.6 DO

I

HEATER
43329859 CLOSED
S73470.82 Th =
437E70.8 DU =

144600.6
HEATER
4837435.9 CLOBED

1553604.8 TD
E9351%.46 DO
L4ITET0.8

I

IPSC TECHNICAL
SERVICES LIBRARY

00K #

13

mw
o

~

5

734.0

G.5
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TL. PRESS
g8 FLOW TO G
Fo TDY 5.03
&8 TDV 2.12

]

K]
£ g

0l

fad
m

12

HMOT CODED FOR MU

Fld In 230.00
EXTR 4.83
REIM 4. 83
EMTRY 11.05
EMTRY %..03
Fi IN Q.
LEAKARE T,
Fi Our O,
Fid IN 2778.80
T
EXIT O,
THROTTLE 232388.80
LG MO 1 S525.70
O NO 2 3,
o GHELL 191960
EXTR .

TEMP

0.
&54% .10
480,00

EMTH

LN
13861.97
1279.06

MEAS TOTaAl FLOW =

124.10
e
131.40
167.20
&S5 .10

iia
.

0.

Fd. o4
1093.48
2 .38
137.18
1361.97

[
O

-
i,

UREBIME EXP

O
G945 .60

Ba7.19

Cha

San.E9
Q.

1459 .00
145%.00

Q.

1434.51
1434.51

FLOW

5THM SEAL RER
4471 .8 CalCULATED
44%1.8 TO HEATER

0.
O.

4 HEATER
4839435.9 CLOSED
154219.0 TD =
752886.3 DL =

593515.6
4691 .8
FUMF
4951663 .4
5076 .0
4946587 .4

TO COMDENBER

Fid 7O BOILER

&237827 .8 B4l

A M5 I 0N

—~12897.

MAIN STEAM LINE

G.
62869308
VALVE STEM LKG
SORT P/V = B86.144
2795.3 C = 55, 461
SEGRT P/V = 18.874
1982.3 ©C = 10%.032
EXF TO STS 1
61650836
56069 .5
Aod -4
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PRESE

183,13

107020

123.95
16.96&

576 .30
570.30
570.30

S38.39

= e
2E5.70

TEMF

O

S50,

482 . 60

0,

.,

TEL.F0

L0240

S8s .40

L

1970
&17.70
&19.70

0.

1004, 10

1008 .88
g818.10

.
804,80

ENTH

1373.83

1375.18

13B3.05
13838.05

1389.18

13246.61

[

1305.53
1305.53
130553

1821.43

1421 .60

1418.74
1484.49

FLOW

FACKING NO 2
SERT F/V =.115E 19
14033.7 C = 0. 000
SERT F/V =  4.824
4281.1 C = 1013.261
SERT P/V =  0.655
&06.4 © = 1834.023
EXP TO STG 4
5579653, 1
567507 .3

o

FACKING NO

SGRT PV = 23,530
4783.5 O = 273.001
SERT P/V = 4,975
3454.4 [ = 8146.299
GORT PAV = (. bdd
60&.4 = 1834.023

EXFAND TO ExXHaUSY

560892.0
5649125.5
5059866 .5
REHEATER 1
0.
S5062661.8 PCTDF = 7.856

EXPAND TD BOWL

SUEOS0HE. 1

17%4b .4

EXF TO BTG i1

4841687 .0

238921.1
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TL PRESS TEME
i
57 OLO ONO i 1695 H5 50
=g L0 MO 2 16.9% HLT T0
0 L0 NO 2 3, .
100 LD MO 4 O i
=4 EYH 120,50 LBG L &T
=5 EXTR 183,50 LB, 00
5EOENMTRY 1B0.50 &HRL, AHO
£1 SHELL =9 .87 i,
& EXTR =58, 90 521,00
&3 SMEL! 38,61 G
&P EXTR 38,00 417,00
&5 BHELL 11.8& .
&Hi EXTR 11.68 234 . 00
1077 SHELL 507 O
106 EXTR 4 77 .
i0R TE EXEH 1.35 1i12.08
FEs ENTRY 0, 0.
1ER DRAIN 0. .,
MEABURED LOAD = 881810.0

SHAFT 1

i = 893845.5

EMTH

1352.26

1340.58
1342.07

FLOW

FACKING MO 3

SORT P/V = 4,782

1904.7 O = 1091.&48
BERT P/ = D.&b&N
2108.6 L = 4%90.2%0C
BORT F/V = O.b661
H06.4 O = 1834.023

SORT P/AV = .
HOE.4 © o= 1834.023

. EXPOND TO EXHAUST
LGIB0123.8
456543.0

EXFAND TO BOWL

1340.55  43B0123.8

"EXF TO ST 15
1271.0%9  4R35723.2
1293.59 146400, 6

EXF TG STE 16
1232.14  3942853.0
1844 .96 293470 .8

EXP TO STB ig
1143.69  3786608.8
1168.11 155644 .8

EXF TO STG 19
1090.8 3632387 .3
1093, 48 154219.0

CONDENSER

SHAFT 1

1025.5518  3632389.3 LEVL =-B15&1.0
0. 1297713.8
0. 4951 664, 1

BENERATOR 1

SHAFT i

PE = 0.9%0 HZ = &2.10
FL =4353.0 BL = 7702.5

AoM -G
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TEST CYCLE HEAT BALANCE
FERFORMANCCE

TRUNMKLINE JBUTPUT

=

L & : T H & SV b S Py TH
I 2F7E.EB 550,23 S46.8 sH2EY8249. G.021ie 0. G. -12897.0
2 104873 TR2.F 138R.0  5&TS09. O.A6347 S52.545 L B2.B245 240, 4
3 1G87.3 LET .S 473.1  S&750%. O. 0201 . 8.200 L
4 pFIE.B G793 G4h4 .1 &H239828. [ L e e,
S BEELs G2t i 1307.6 S4%9126. 1.0603 478,009 -1 . 891 142.1
& SBEE.L LGy & SE0.2 11146635, GL.0187 (5 8.300 O,
T ORTIE.B 39&.1 I74.1 HBT9EEY. (I . G O,
2 s3s.8 8oZ.46 1486.0 £38921. .1808 3946.521 -1 .879 S0% .1
2 Z32.8 3542 326 .3 1385556 G.0180 . 7 W GO0 L

10 2870.% S44.3 ds2.3 &2379808. G.0177 . 0. .

i1 . L 0.  LHE00578. O . - . .

ig i20.56 24 .4 1340, 2208282. S.8680 341.4641 FaL  O00 283.0

13 ie3.0 &850 2H2.T 49329846, D.0174 O. Cha L

1= =R SE0.3 0 1293.3 144401 F.RL25 290,393 - . BT 229.9

i 57L.¥ SFG LT 23%.7 144401 . . 017 O, 7RO LE I

17 14 H 262,08 231.8 4932986, O, O, . L

ig B5.% G416.3  1844.8 BY3L70. 13.9656 2&E.447F ~3 . 353 153.9

i 3&5.5 o077 .8 i76.0 437871, $3.01467 0. L. 800 LN

2 40,0 i¥8.0 i66.4 4938984. L RSN s i,
i 11.0 EE3.7  1142.2 1556435, I7.0032 197.987 ~. 133 a35.7

=22 11,40 is9.8 137.2 593514, G.01464 LI 7. 500 I

= A1 1&1.7 130.1 4839434, . O. D O

=i iZ25.5 g7.3 LI . 01462 0. O e

bt £ L 1093.4 154219, L8 I 160,778 -, 928 -1&60.8

245 230,90 igs. 1 SE.& 4BITL3E. .01462 (43 O .

=27 I 0, G, 464587, it . o, Q.

=& e O, £ 185060, LN G G e

=T e . ] 46530, L O 0. LA

. [ £ s H5430 . L . LI L

2871 .0 SJi5.2 290.4 L D.017h LS 0. O
T, Tia e 2472 . G O, {, .
T, 0. O. 42514663, L L LI L0 I
[ . O -1 2897. O . . Ca

a25 BHTOLY 3463 d22.3 &839828. Q.01 77 . O D

35 23gsg.g FR&E.E 0 1452.0 &226931. D.3217 1459002 8&. 144 .

= N T I gg7.8 14858.82 2795, 1.6758 . 780 ig.874 B55.5

e e [ 1620 iZ82. O 3. e 105.0

37 &S3BR.8 [ 1459.0 &222153. D.a3219 o, H&. 144 e

40 1919 .4 F3Z.5% 1434.5 &£14&66084. O.3851 145.613 7,598 .

41 10831 L 1383.0 55794653, D.6266 554,310 41.574 852.46

G2 1825.3 &90.0 0 1373.8 15034, 5. 3HTL Q.77 4. 884 0.0

43 17.1 &8Z .6 1375.28 481, 39.759%5 L G.6585  1013.32

&5 T . Fa Faiasz. e (s 0, LN

L4 183.9 &UE.8  1329.2 G724, 5. O0Es 0,703 4.975 373.40

&7F 17 .0 582.4 13856.5 3654, 36.5003 LA . 682 g2is.3

48 i 0. Q. SBALITT7A. O, O, 0. 0.

4% S70.3 1.7 13055 SAQE992. 1.0283 480,773 23.550 O.

= 570,383 &£19.7 13055 SO5S9847. . R e .

=1 Hi15.0 1002.9 0 1521 .4 50B0L0R. 1.&6589 LN 17.4655 L

Aow-1
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18791
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13205.5
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.
1190.5
1521.8

LA

.

Q.

1&6b6.5
159.7
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1Gil6.%

.
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I093.4
1090G.2
10285.&6
Jig.4
ia34%.5
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G3d.2
3.2
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Fa.E
3.2
F3.8
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95 .4
i421.4
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1340.3
i840.3
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146.6
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4841687 .
238921 .
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G498,
O
T .
-2Z21561 .
5595.
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D.0164
D.0166
O
228 . 4284
LR
LN
O.O21E
7i.1788
&9.8514
251.1845
Q.O1TT
0.
.
0. 0162
O.01l62
U.0168
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TEST CYCOLE HEAT RBALANCE

VaLVE POINT VR ags3see TEST POINT 05
INTERMOUNTOIN PWR PROJECT URIT &2

BEOOOD. K TC&EF—30 in LER TURBINE HO ZTOTLIED
: 1000,/ 1000, F COBL300 IN HE ABS

CALCULATED USING ASME STEAM TABLES

COMBINED TURBINE-CYDLE PERFORMANMCE

TEST CONDITIONES RATED COMDITIONS

TOTAL LOAD 2ESTEO. 8a4783.
HEST RATE F713.0 721 .4
THROTTLE FLOW LZE5E98. &£333788.
TURBINE THERMAL PERFORMANCE
HIGH PRESE TEB REHESAT TE
Ir TR LP TH
THROTTLE COLD RHY IMLET EXH ExH
FREEE 2851 .00 S70.70 525.80 128050 2.521
TEMF P96 .70 &19.70 100G, 38 a2l .60 108.99
ERTH 1458.99 13GE .50 1519 .76 133%9.04 10146.92
EMTH 1.5323 1.73213 1.7472
EFF g87.935 Z1.422 FE.F53
£RELILCEA PHFY/PT=0.2887 FIETETE PT=0.,8038 W= 7E1.2
THREU FLOW PERFORMONCE OF CONDEMBING SECTION SHAFT MO 1

m

n
M
M
-
m
1

cmmn D
i
TP 1 |
I
C.mm
L
m
7

<
T
oo
heases

TOTAL
HHT 7B
SHGLRT
101492
1027.33
F2.70
F1.03

FEl.a3

TE ENERGY BALANCE

P TH

351.1%9

71.78
g8.7%6

LF TH ENERGY BALAMNIE
RHT 1B

10G16.98
1087.33
FE.95
71.03

TEi.es

LF T8
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T B L PERFORMANCE OF CONDENSIMG SECTION

TOTAL TE EMERBY BALANCE

SHAFT MO 8

LP T ENERGY BalAONCE

AR AU SRR AL L 1 B

[ R T L T

RHT TE LF TE RHT TE LF TE
H ELEF 1018.84 1018.84
H OUEEP 108,21 1029.31
EFF ELER FE. &0 91.18 T2 .60 Q1.18
EFF UEEP 0. 66 88.19 PG . &b g8.19
VA TE2.76 TEE.7h
T FPRESS TEMP EMTH FLOW
STAGE FLOW FURNCTION
5TE SHELL ONE PCT FLANBE NOZ G/aP oFs o/ o
40 FRESS VEL HD DELTA B PRESS BRES H FLEG H SHL
0. G 0. 84.6 0. LHEEZ00L.  1017.0
G.111 1.19  1071.1C 157 .4 8646.0 S637926. 860.8
O, 0. 0. 350, 8 O, 5113508. BOZ.3
.l P G aA50.8 O =131454., g28.5
0.86% 1.18 233,70 7ii.8 794 .0 4889471, 785. 4
= . . 0. 807.4 0. 44226561, 1143.5
&0, 01 0. 3477 1.68 =9.00 1414.8 1817.5 4875547, 1184.0
S8 .44 0, 2EG 1.465 I8.00  2021.4 1164.5 39762814. 1143.0
11.87 0,073 1.79 11.4686 6&6018.0 1087.7 3814647, 1054.7
5.11 O OG8 2.73 4.97 1R0%4.0 1180.6 3630938, 1105.2
AOS -2
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ENTRY

—
Fi IN
EXTR

FRET T R
AR L
EMNTRY

Fil IN
SEAL INT
SEAL RET

LEOEARE
EXTH

Fid OUy

Fld DB
e ey

[N oo

DREATRH
EMTRY

DEOTHN
ENTHY

FRESS

FEEDWATER C

2S00
1067 .90
1667 .90

2782 .00
E56.10
S56. 10

1067 .90

288G . 00
232 .30
2382 . 30

= s -
S06.10

}I

T

-

o

b
-

o

15040, 00
2884 ., 00

140,00
120,90
120,90
oEg 8o

[t  owigtpphes 3

140 .00
| ]

‘Ji'.e":}

57 .80

148, O0
2&5.81
35.81
=7 .80

20000
11.45
11.05
3456.81

TEMP

L4779 VB0
T 00
488.30

aA95.90
&20.80
4038, 30
488 .30

S 00
200,00
3E24.20
404G . 30

.
LN
i
.
185 .00

Sbd .00

298 . 50
&EdL L0
3L0.90
354 .20

262,30
514.80
267 .80

197.40
Hidh FO
SF . 30
E46% .80

159.90C
231.30
1&67.50
207 .30

ENTH

¥ O L E

L6436
1385.69
474 .08

373.86
1307 .36
F80.08
474,08

ace .04
1424.1%2
386 . 38
280.08

0.

U

0.

G,
F6.76
J82.04

2&2.15
1340.467
3ig.20
486 .92

231.31
18%91.63
238.78

16577
1844 .14
175,48
238.78

188.33
1i61.03
135.458
175.48

FLOW

HEATER
&2F3004.9  CLOGED
S68154.2  TD
S6815%4.3 DO

gl

HEATER
&HEFIOOL .Y CLOSED

S5e578.0 0 TD =
1ig4752.3 DO =
Z6B8154.3
HESTER
HEFAOOLH .9 CLOBED
241i983.28 Th =
1366735.5 DU =
1124752.3
PUMF
&HBEZAHE3 .4
I07253.6
HT430.0
ZH7E.0
Q.
623004 .9
HEOTER
SOoESELG .3 OPEN
226031.6 870 =
&H&14893.4 SO =
138646735.5
HEATER
BOS2544.3 CLOBED
147113.5 Th =
147113.5 DE =
HEATER
[OPES44 .3 CLOBED
geeadz.g2 Tp =
Lhbisdk 7 DD o=
147113.5
HEATER

4898384 .3 CLOBED
1615867.3 Th
&O8014.0 DO
Glrhiad 7

no#
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TL PRERS TEMF ERTH FLOW

fouts
-3 I 1y

P

My ol

{41

0]

e ..i:.'"

[

ETM SEAL REG

FLOW TGO L 0., [N G495 .4 CALCULATED
Thv .03 &£54 .10 12361 .97 44695 .4 TO HEATER
= Th 2.18 L850, 00 1279.046 I T CONDENSER
MOT CODED FOR MU MEAS TOTAl FLOW = .,
HEATER i
& 230 .00 115.840 84,36 SEegdz24 .3 CLOSED
5 4,83 Du 1092 .47 183714.8 TD = .Y
= 4,83 1824 .80 Ge. 77 76224 .2 DL = 2.0
=2 11.05 167 .50 135 .48 H08B014 .0
{3 =2.03 &5, 10 1361.97 G495 4
PLIFtE
=3 e T (A 5010653.8
7 0. . L B076.0
7 G 0. 0. SOUSS77.8
Fid 7O BOILER
H Fid IW 2782.00 55%0.00 Bah .67 &HEF3004,.F S+l = ~TF107.
TURRBIME EXF&OANS I ON
) MAaIN STEAGM LINE
ExIT . ¥, 1458, 99 O '
THROTTLE 23%1.00 G9& .70 1458.,.99 &ERSHETT? .Y
Vol VE STEM LEDR
SORT PV = 8&.20845%
FOLO MO 1 5R&.4G0 a87.21 i458.75 27%H.1 L = 55 .. 060
SORT F/V = 18.BES
=L MO 2 T . L i988.%9 O = 105,162
\ EXF TO 876 i
3 SHEL. 1921.90 934 .05 1434.52 &HEEE0C1 .1
2 EXTR . tha 1434 .58 565114.%
AOS -4
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ERTRY
AFTER

EMTRY
ERTRY

Ll

L

BEFORE LO

s

[
fu
Lh
[
LA

1084.05
1071.10

oo
A
il
~£1
L

16.94

W ow

RGO
HEGL.TO
S0 TFD

e
F o
0y
Oom

E206.48
233.70

TEMF

&0 . 00

HEE . LD

G

FRE.00

&H192.70
&HIG.TO
£19.70

.
801,40

ERTH

i373.283

1375.18

1383.086
1383.06

1305.50
1305.50
1305.50

15i9.76
1421 .60

1418.55
1424 .81

FLOW

PACEINE NO =2

SERT PV =118 19
14033.7 € = G, OO0

SURT P/AV = 4. 824
4281.1 O = 1013.2861
SERT PV = G.655

#0648 O o= 1834.0283

. EXFP TO STB A

FACKING WO 1

SERT PV = 23.568
a7gd.5 L= F72.728

SERT PV = 4.975
FGs .4 L o= 816.2899
SERT PV = .68
H06.4 O =  1834.0283

EXPAND TO EXHAURT
S6&67I09 .8
S56598.0
S5110711.8

REMEATER i
L
5113507.9 PCTDP = 7.8&8

EXPAND TO BOWL
5131404.3
17744 .4

EXP TO 76 i1
HEBTLTL L0
e41583.2

AOS-3

IP14_007646




RS

Lh
]

o o
DU

o o
I

£ e
L ad

&i |

< e
ER

106 EX

ke
I
W

e

MEABURED LOAD
SHAFT

&3}

Wi =

FRESS TEMF
16.95 &35 .50
16£.95 &E4T .70

e L
3, 0,

180,50 &2 .60

123.50 &4 .90

18240580 LHEL .60
& .01 O
59 .00 S17.00
38.464 1,
28.00 414,90
11.87 0.
11.46& 23 .00

S.11 O,
&G ,97 .
1.824 i08.99
. .
O O
= QRE7E0.O
ga27a45 .7

FE
FiL. =4

ENTH

LI

1339 .04
1340.51

1339 .04

1274.461
1891 . 62

1235.65
1243.94

11467.355
1161.16

1094 .50
1092.67

1Ge7.3322

L
.

il
(]

{4
]

1. G0
.0

FL.OW

FPACOEING MO 3

SUIRT PAV = 4, 78%

904,77 C = 109G.020

SORT P/V = 2. béd
2itg.& C = 45590.3%0

SORT P/V = G.ab1

&G&.H C = 1834.022

SEHT PV = 0.

&06.4 © = 1834.023

EXFAND TO EXHAUGT

LB &G0, %
G615P0.0

EXFAND TO DOWL

GO T2EED T

H27SELT7 .4
147113.5

aFTLE1L4 .2
2F%333.E

3814646.7
161567.3

SEE0938 .1
i83714.8

1364629 .54
HO10650 .5

EXF TO 8TG 15
EXP TO BTG i&
EXF TGO STS 18
EXF TO STG 19
CONDENSER
SHOFT 1
BLAGSISR .1 LEVL =—15093.0
GEMERATOR 1
SHAFT 1
HE = 42,10
GL = 77427

AoS -G
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L84 .9
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H5is.8
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167.5
15%9.9
125.0
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FIELF
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TEST CYOLE MHEAST BALANCE

oy

a22.0
Q.

1840.7
S&2.01
ig%1.46
Z3d.8
231.3
i2a4h .1
175.5
16%.8
11461.0
135.5
igg.3

F&5.8

109

w
1
A

1383.1
1373.8
1375.82
Q.
iEge. g
13846.6
L
1305.5
1205.5

131%9.9

ERFORMAMEURE
TRUNKELINE OUTPUT
& sy 5P
&2RI005. D.0218 G,
568154 . D.6387 SE2.&14
ELB154 . 0, 0201 Q.
&293005. O, O
555598, 1.058%9 478.104
1126752, OL0iR7 U
&BEGIONT, (I o,
241983, J.16%97  3294.558
183466734, G,0180 £,
SEFI0OT, L0177 O,
HEEZE53. . .
2E6052. SL.EEd3 341.828
SoEEhaL, O,.0174 .,
i471ié., 7.94246 B5¥0.8Q1
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ZOREGLG O .
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b biLL7, 0.0167 b
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- FIOT . O, 4
HEFI00S., 0.03177 i,
&EE58%8 . O.3216 145H.994

2354, 1.474% 0,780
1986. 4 I .
A£28111&. 0.3216 s
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B5&6379045. D.6061 SH4.%14
16034 ., 5.3874 O, 779
Gl .  39.7595 O
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a7, 5. 0084 0,703
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-2.219 2265
7 e G000 .
o, O
-, 331 58 .6
7 .700 0,
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O.b&7 33.3
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O O
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0. .
O, T,
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. D
G G,
Oa Lo I
0, O
0. 3.
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4,824 0.0
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LI T

3re .7
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Y . D‘

A

3. 568 &,
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INTERMOUNTAIN POWER SERVICE CORFPORATION
FERFORMANCE EVALUATION TEST REPORT
UMIT NO. &

AFFPENDIX B

Correction Curves

. Mo Momenclature Fage
GES 3&i4 Throttle Pressure Correction Bi
BEZ 3615 Thirottle Temperature Correction BE
GEZ 3&17 : Reheat Temperature Correction B3
481 hp 475 Evhaust Pressure Lorvection B4

ALTERNATIVE TEST CORRECTIONS

* Final Feedwater Temperature Corrections BS
Top HTR above Reheat Point

¥ Final Feedwater Temperature Corrvection Bé&
Top HTR at Reheat Foint :

* fuxiliary Extraction Correction B7
Evtraction After Reheater

¥ Auxiliary Extraction from Cold Reheat BY
{Top HTR above Reheat Point)

* fuxiliary Extraction Corvection BY
from Dold Reheat {(Top HTR above
Reheat Foint

& Main Steam and Reheat Steam BiG
Attemperation Correction

# Condensate Subcooling Correction Bii

* Condenser Makeup Correction BiZ
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INITIAL PRESSURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS .
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INITIAL TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT —SUBCRITICAL PRESSURE UNITS

[% CHANGE IN KILOWATT LOAD]

M S o 12

Vi Lead m
a Load

Rated Load ;- -

— 55°

CHANGE IN INITIAL TEMPERATURE (°F) :-——i—

+56°

i Ruted Loud

] 2 Load
| Va Load

(% Decrease} 1.

METHOD OF USING CURVES

These correction factors assume constant control valve

opening end are to be applied to heat rates and kilowatt
ioads at rated steam conditions,

1

The heat rate at the desired condition cen be found by
miuttiplying the heat rate at rated conditions by the
following:

1+ % change in gross heat rate
100

The Kilowstt load st the desired conditions can be
found by multiplying the kilowstt loed at rated con-
ditions by the foliowing:

<, change in kw load
v )

These corection factors are not guarantesd.

[ % CHANGE IN HEAT RATE |

2
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- 50°
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GENERAL &
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REHEAT TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS

[ % CHANGE IN KILOWATT LOAD|
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METHOD OF USING CURVES

These correction factors sssume constant control vaive

ppening and are to be applied to heat rates and kilowatt
loads st rated steam conditions.

1.

The heat rate st the desired condition cen be found by
multiplying the heat rate st rated conditions by the
following:

% ehange in gross hest rale
14 100

The Wilowatt load gt the desired conditions can be
found by multiplying the llowatt load et rated con-
ditlons by the following: -

97, change ln kw load

1+ T

These correction faclors are not gusrantesd.
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EXHRUST PRESSURE CORRECTION FACTORS
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TRy

: = Final Feedwater Temperature Correction
T = Top HTR above Reheat Point

: Due to Top Heater Terminal Di fference or

= E=rs Extraction Pipe Pressure Drop (Different

from Specified Heat Balance) Apply Curves

LE RS- Y

HENECTADY MY

GEFNERAL ELECTRIC COMPARN

(R [§9)
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Befer to B12 for Correction Calculation
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e s ooy i -
Final Feedwater Temperature Correction : =
Top HTR at Reheat Point
= Due to Top Heater Terminal Difference or
Extraction Pipe Pressure Drop (Different
from Specified Heat Balance) Apply Curves
at Constant Control Yalve Opening
S ——— =
Refer to B12 for Correction Calculation
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AUXILIARY EXTRACTION CORRECTION ‘
(Extraction After Reheater) ==
% Auxiliary Extraction is % of Throttle Flow
The Correction Applies to Both Load and Heat =
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: Correction for Auxiliary Extraction from e
s e Cold Reheat (Top HTR above Reheat Point) e

% Auxiliary Extraction is % of Throttle Flow
o Refer to B 12 for Correction Calculation
Auxiliary Extraction Returns to Condenser

Y _ o
] Heat Rate _
— e 0 8 e B _ _

i
i
t
i

[
Extraction Flow

N . e e |

h
y
|

[I—— . —
[ —, — - P

% Correction for 1% Auxiliar
»

IP14_007658




B LTI T

[ 1 USRI TN

GERIHAL FLECIAITC COMPANY, S nINLLIADY, 8. ¥., &.%. &

NS 56 (8 St

!
|

Correction for Auxiliary Extraction from
Cold Reheat (Top HTR at Cold Reheat) ==
% Auxiliary Extraction is % of Throttle Flow =
Refer to B 12 for Correction Calculation
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CORRECTIONS FOR MAIN STEAM AND REHEAT STEAM
: ATTEMPERATION

% Attemperation is % Of Throttlie Flow
Attemperation Supply Is From BFP
Apply Corrections At Constant Main Steam And
Reheat Temperatures =
Refer to B 13 For Correction Calculation
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= CONDENSATE SUBCOOLING CORRECTION
Refer To B 13 For Correction Calculation
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CONDENSER MAKEUP CORRECTION e
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€99.00 vidl

(AR

TERMINAL DIFFERENCE CORRECTION -

Corrected H.R. Test H.R./

Test Load/

Corvected Load

Bé

PRESSURE DROP CORRECTION - _ B6

-

Corrected H.R. = Test H.R./ 1

L

i

Test Load/ 1

Corrected load

4

AUXEILIARY EXTRACTION CORRECTION

Corrected H.B, = Test H.8./ |1

Lorrected bLoad

Test Load/ {1
.

% Corr,
* (100

-

1

2 + % Corr,
160

-

3

T'D‘design

L

T‘D‘test
5F

T’B‘design

-

SF

e
wE)

(T'D‘test

% Corr.
'( joo X

-
( sat @ (Ptb test ~ @ Pdesigﬁ) -
5

T
sat @ (Ptb test 'Aptest\))]

\ 100

- _B7 _ AND B8
s [ 2 Llorr. % Aux. Extr % Aux. Extr
100 : test : design
% Corr : W
- ( 100 X ‘% Aux, Extrtest ~ % Bux. EXtrdesign))

1) T
*I% Corr, x( sat @ (Ptb test ~ 4 Pdesigﬁ‘ - sat @ (Ptb test -‘iptestiq
5

)

-




#9900 vlidl

wa

ATTEMPERATION CORRECTION - BS

Corrected H.R. = Test H.R/ A A =1+ ET%%§5-
Corrected Load = Test Load/A

CONDENSATE SUBCOOLING CORRECTION - __ B10

Corrected H.R.=Test H.R/(148) - % Corr.
Corrected Load = Test Load/(1-8) B 100
CONDENSER MAKEUP CORRECTION - _ B11

Corrected H.R. = Test H.R./(1+C) . _ % Corr,
Corrected Load = Test Load/(1-C) 100

*— X % Attemp Floé)

Of Subcoolin%)
5°F

X ( % Makeuptest - % “akeuPdesigqi]

where
Tsat = saturation temperature
Ptb test = extraction pressure at turbine during test
A Pdesign = design heat balance pressure drop in extraction pipe
Fa Ptest = test pressure drop in extraction pipe




INTERMOUNTAIN POMER SERVICE CORPORATION
PERFORMANCE EVALUATION TEST REFORT
UMIT NO. 2

SPPERNDIX C

Station Computer Log Summary

Test Point No. FPage
i coiz-5
3 Cosa-5
= CO4p-5
E CoSa-5
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INTERMOUNTAIN FOWER SERVICE CORPORATION
FERFORMANCE EVALUGTION TEST REPORT
UMIT Nb. &

SPFENDIX E

GBE Thermocouples Calibrations
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i

CUSTONER: k. MARKS - LST joB ¥ ea3l7 - 002
MEHUF AL [URER: BE
DESCRIPTION: TURBINE TEST THERMOCOUPLES
MODEL #: T¥PE £ CALIBRATED BY: M. GALARNEAU
SERIAL #: YARIOUS DATE:  8/12/8s
CUSTOMER [.D. 45 NONE
RANGE: 200 T0 1050 DEGREES FAHRENHEIT
CoP #: NONE
KAYE REFERENCE JUNCTION SERIAL NO. 2822
THERNOCOUPLE MILLIVOLTS
TENP F MM IN. 1171 1175 1178 1182 1185 1186 1187 1192 oEF 128
200.0 8 5866 5.8727  5.870  S.874  5.867  5.873  S5.872 5.674 5.873 5,879
2 5.868  5.873  5.867  5.873  S.B8B  S.BT1 SBT3 5875 5873 5876
400.0 8 13,712 13,745 13734 13,746 13702 1373 13,718 {3.753  (3.738  13.774
12 13,739 13736 13.734  13.732 13.735 13,730 13,743 13.737 13730 13.750
400,0 8 22,242 22,280 22,730 22,953 22228 22,231 22.250 22,266 22,234 22,798
12 12,224 22,25 22,221 22,220 22,215 22,216 22,234 22,228 2217 22,245
800.0 8 3,09 34,065 31,048 3,115 34,070 31,054 30,099 31.105 31077 3L.39
12 3,050 31,037 31,049 31034 31030 31,042 31,060  3L.042 31,037 31,074
900, 0 8 35,560 35.55  35.491  35.568  35.567 35.54% 35584 35610 35.517  35.430
12 35,554  35.521  35.510  35.503 35,525 35,500 35,59  35.525 35500  35.559
1000. 6 8 40.037  40.016 39,973 40,035  40.037  40.016 40,050  40.070 40.003 40,089
12 0,002 40,019 39.981  39.970  39.980  39.978  40.016  40.027 39971 40.042
1050.0 8 42,280 42,295 42,252 42,285  42.263 42,258 42,279 42,305 42.24¢ 42,347
12 42,745 42,2602 42,239 42,235 42218 42,234 42,263 42,239 42,234 42,243
THE STANDARDS USED DURING THIS CALIBRATION ARE:
{ - PLATINUM RESISTANCE THERWOMETER  STD - P51261
| - TENPERATURE RESISTANCE BRIDGE STD - P4OTBA
{ - KEITHLEY DIGITAL MULTINETER §TD - 0559

THESE COMPANY STANDARDS ARE GTANDARDIZED BY REFERENCE VO WATIONAL BUREAU OF STANDARDS CERTIFICATIONG: SIS-R-B61-PAGE |
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A-14-D

GENERAL @D ELECTRIC

LOCATION-DATE

® Schenectady, NY

DIAL COMM NUMBER
o 8%235-7604

SUBJECT
&

APPARATUS SERVICE BUSINESS

March 15, 1984

J.T. 82723 Chromel Constantan Thermocouple Calibration

Mrs., Ruth Tyndall

Building 41-Room 310

Reference Junction Kaye Instrument Serial No. 6665.

Thermocouple Millivolts

Temp.,  Iom. / v
°F In, 1228 1236
176.5 & 5.00 5.01 5.00

12 5.00 5.01 5.00

430.2 g 14.99 15.02 15.01
iz 14.99 15.02 16,98

662.9 8 24,96 25.01 25.01
12 24 .96 25.03 24.99

775.7 & 2% .95 30.03 36.01
i2 29.95 30.03 30.01

887.5 8 36,95 35.04 34.99
i2 34.93 35.01 35.00

998 .8 8 39.93 40 .01 39.94
12 39.92 40.01 39.99

1049 .9 ] 42.22 42.30 42.23
‘ i2 42,21 42.30 462,29

~
124}

5.00
5.00
15.00
14.99
25.00

- 25.00
. 29.98
29.98
34.97
34.98
39.94
39.97
42.21
42.26

The Standards used during this calibration are:

1= Platinus Resistance Thermometer
1= Precision Potentiometer

i~ HMueller Temperature Bridge

STD-0995
STD-0112
STD=~0459

DIVISION
COPIES:
v v 4 .
1229 1230 1232 1239
5.00 5.00 5.00 5.01
5.00 5.01 5.00 5.00
15.01  15.01  15.04  14.99
15.01  14.98 15,02  14.98
25.01  25.01  25.08  24.95
25.00  25.01  25.08  24.93
30.00  30.00  30.07  29.94
29.99  29.99  30.07  29.93
34.99 34,99  35.06  34.96
35.00  35.00  35.07  34.96
39.95  39.95  40.03  39.92
39.99  39.99  40.07  39.96
42.23  42.23 42,31  42.21
42.28 42,28 42,36  42.24

These Company Standards are standardized by reference to National Bureau of Standards
8i8-R~-841 ~ Page 1.

certifications:

. Pelletier

pair and Calibration
UPSTATE NY INSTRUMENTATION SERVICES

Building 28 - Room 512

IP14_007689




KAYE REFERENCE JURCTION SERIAL WG, 2822

. CUBTORER: K. MARKS - L&T JUB & 66317 - 001 i
; AANUFRCTURER: 3 i
{ JESCRIPTICH: TURBIME TEST THERMOCOUPLES !
i HODEL 43 TYPE £ CALIBRATED BY: H. GALARNEAY :
i SERIAL & JARIOHS DATE: 0B/12/84 i
i CUSTOMER 1.0, #:  MOME i
: RANGE: 200 T0 {050 DEBREES FAHRENHE!DT i

1 H HONE i

THERMOCOUPLE MILLIVOLYS

TERp F INH N 1218 1224 1221 1233 1237 3 W 1351 1352 1383

2 o - o o o o o o g - s o o o

200.0 8 5.881 3.878 3.879

876 3.878 3.880 3.872 3.873 5,870 5,86
12 5,886 3.876 3.871 874 d.8

%861 5.878 3.87¢ 3.869  5.847 . f68

13,757 13726 13778 13.66%  13.776 13738 15790 130795 13786 13,784
13,748 13.740  13.730 13719 13738 13735 1578 1LTML 13.TM4 1377k

80,9 8 22,212 .33 22.297 20443 22381 .18 2430

2.3 2231 22,0
i2 22,234 25,228 22,228 22,473 22.080 2 2429 LN

22,285  22.784

860.¢ 8 070 L0930 31147 30,950 31128 30088 3.2 LAY L2010 3LaM
2 1.047  3L.041  3l.044 30,981 3L.049 3L.041 3135 31300 31138 340

300.0 8 KRNI T 1 R F - 0§ S 1 ¥ S - R T 4 B T 3
12 35.492 35,546 35,308 3E.4E%  TR3M 0 35821 38643 Bh.6Y9

Gord Gl
9% LR

690 35.688
37 35,628

$006.0 8 40.006  40.04%  40.130  39.831 40,060 40,028 40.224 40,213 40.217 40,218
12 39.985  39.9%0  39.981 39913 40.087  39.997 40,197 40.111 40,124 40.116

1050.9 B 42.228 42,360 42,33 42.071 42,281 42,283 §L.462 42,460 42,460 42,440
iz 42,208 42.230 42.208 42,145 - 42235 8223 843V 46,358 42360 42.356
THE STANDARDS USED DURING THIS CALIBRATION ARE:
1~ PLATINUM RESISTANCE THERWOMETER §TD - PSIZ4E

{ - TEWPERATURE RESISTAHCE BRIDGE 810 - P40786
i - KEITHLEY DIGITAL RULTIMETER 8T8 - 0559

THESE COMPANY STAMDARDS ARE STANDARDIZED BY REFEREMCE YO NATIDMAL BUREAU OF STAMDARDS CERTIFILATIONS: SI8-R-BA)-PAGE §

1
H
L
H

IP14_007690




GENERAL @ ELECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY « BLDG. 28, ROOM 500 » SCHENECTADY, NEW YORK 19345 « (578) 3855108

December 17. 1986
J.T. 66350-001 Chromel Corstantan Thermocouple Calibration
General Electric Company
Building 55 - Roam 209
Attn: Paul Bahrman
Reference Junction Kaye Irstrument Serial No. 6665.

THERMOCOUPLE MILLIVOLTS

TEP ML N
°F  In. 1030 1133 1188 1137 1241  126% 1143 1136
176.5 8 5.00 5.00 5.00 5.00 5.00 5.01 5,01 5.00

12 5.00 14.99 5.00 5.00 5.01 5.01 5.0l 5.00

430.2 8 15.01 14.99 15.00 14.99 15.00 15,01 15.01 14.99
12 15.01 14.93 15.01 15.00 15.03 15.02 15.04 15.01

662.9 8 25.03 24,97 25.00 24.96 24.98 24.99 25.00 24.96
12 25.02 24.84 25,00 24.97 25.02 25.00 25.04 24.96

775.7 8 30.04 29.94 30.03 29.98 29.95 29.98 30.02 29.94
12 30.04 29.99 30.00 29.93 29.99 .97 30.02 29.96

887.5 8 35.03 34,94, 35.04 34,96 34.94 34,98 35.00 34.95
12 35.04 35.00 34.89 34.98 34.95 35.02 34.94

998.8 8 40.06 39.91 40.03 39.93 39.91 39.94 39.97 39.92
12 40.08 39.97 40.03 39.93 39.98 39.95 40.05 39.95

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0576
1 = Mueller Temperature Bridge STD - (951
1 = Keithley Digltel Multimeter STD - 0559

These Company Standards are standardized by reference to National Burean of‘
Stardards certifications: SIS-R~861-Page 18

M/ % : ¥ Ty shotd e 3497 per

1
Repalr and Calibration Beb C"l‘f"" /) 9/87

UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512
66350-001-8

IP14_007691



@

GE Computer Service

NE RIVER ROAD, BUILDING 2B - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP
F

176.5

430.2

662.9

775.7

a87.5

$98.8

IMM.
in,

October 27, 1987

J.T. 66614-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Attn:

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665

o

—$330

5.02
5.00

15.08
15.01

25.18
25.14

30.13
30.09

35.15
35.07

40.18
40.10

5.02
5.01

15.04
15,03

25.17
25.15

30.14
30.08

35.15
35.05

40.16
40.08

H

(#]8:9]

S

~k163

5.00
5.00

14.99
i5.00

25.08
28,11

30,00
29.99

35.03
385,01

40,01
40.02

VO

_1225 _1204

5.00 5.00

5.00 5,00
14.99% 15.00
18.00 18,01
25.06 25,07
25.11 25.12
29.95 29.97
29.99 30,00
34.95 34,88
34,98 385,00
39.93 39.94
39.98 39,99

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer

1 - Keithley Digital Multimeter
». 1 - Mueller Temperature Bridge

STD - 0499
STD - 0589
STD - 0459

rEl2

5.02
5,01

15.05
15.04

25,17
28.17

30.10
30.07

1 35.12

35,08

40.13
40.10

et -
k262  _1180

15.08 14.98
15.04 14.98

25.17 25.08
25.18 25.08

30,10 29.96
30.08 29.98

35.11 34.96
35.09 34.97

40.12 39.94
40.11 3%.98

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 39

e Gy
Rébert A.

A, litow.

Culver

ciality Assurance
Computer Service
66614=001~39

§ L RBP4 Latarmees

IP14_007692
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LUS{UBER: 6E- 1488

CONTACT: PRUL BAHRHANM
LOCATIDN: BLEG. 55-239
HaNUFACTURER: GENERAL ELECTRIC
UESCRIPTION: [EST THERMOCOUPLES
HODEL & I¥PEE

SERIAL #: SEE BELDHW

CUSTOHER REF &

95L08400200129741003

RANBE: 176.5 TO 998.8 DEGREES FAHREMHEIT

JOB 8 aesB3-001
CALIBRATED BY: P. BORLEY

DATEs 7/21/88

AWBIENT TERF:

RELATIVE HURIDITY:

72 DEB. F

40 %

THERBOCOUPLE BILLIVOLTS

REFEREMCED @ 32 F WITH KAVE REFEREMDE SYSTEM HD. 4445

TEMP £ IMH IN, 1% 1z e 1084 1066 1082 1041
1765 8 5,03 5,02 5,02 5,02 5,02 5,02 4,99
12 5.02 5,01 5,02 5.02 5.02 5,02 5,00
430.2 ] 15,06 1505  15.05  15.05 15,04 15,05  15.00
12 15.06 15,08 15,05  15.04 1506 15,06 14,97
62,9 8 2540 2500 25,09 25.09 25.08 25.08 24.99
12 25.40 25,09  25.09  25.08  25.08  25.08  24.98
775.1 8 30,11 3041 30,40 30.10 30,10 30.10 30.00
¥ 30,12 30,40 30.10 30,10 30.11  30.1¢ 30.00
887.5 8 3545 3504 3542 0 3509 35.09 3509 35,02
12 3513 3542 35.12 35.08 3S.10 35.08 3499
998.8 8 40.45 40.14  40.12 40,08 40.10  40.08 40,04
12 40,15  40.14 40,14 - 40.07  40.10 40,07  40.03

[HE STAKDARDS USED DURINME THIS CALIBRATION ARE:

THESE COMPANY STANDARDS ARE STAMDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-881-PAGE 78

1 = PLATINUN RESISTAMCE THERMOMETER

| - HUELLER TENPERATURE BRIDGE
§ - KEITHLEY DIGITAL WULTIMETER

818 -
§18 -
§7p -

0874
4459
0539

e G wtm e e B e e W M W e e e e M mm mae M e S e me e WA e mon e e mmen M e e e e e mm e e mw ma me e e o e e o o o —

IP14_007693




GE Computer Service

2% ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP IvM,

i In. .
176.5 8
12
430.2 8
12
662.9 8
12
775.7 8
12
3@7.5 8
12
998.8 8
12

The Standards used during this calibration are:

NOVEMBER 9,

1987

J.T. 66615~001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

~3163

4.99
4.99

14.98
14.99

24.95
24.99

29.93
29,97

34.94
34.96

39.94
38.97

1 - Platinum Resistance Thermometer
1 ~ Keithley Digital Multimeter
1 = Mueller Temperature Bridge

~2292
5.01
5.01

15.08
15.08

25.09
25.11

30.13
30.10

35.16

35.11

40.18
40.13

1110
4.99
4.99

15.00
15.01

24.97
25.02

29.97
36,00

34.98
34.99

38.%86
39.98

Atetn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665
OCoOU A
. o - o
037 ~+338 _122%  _1038
5.00 5.02 5.00 4.99
4,99 §.00 5.00 4.9%9
15.00 15.07 15.00 14.99
18.00 18,08 18.02 15,00
24,99 25.08 24.98 24.97
25,02 25,06 25.03 25.02
30.02 30.13 29.96 30.00
30.01 30.04 30.00 30.00
35.05 35.16 34.98 35.03
25,01 35,08 34.99 35.01
40.08 40.19 39,95 40.04
40.08 40.04 39.99 40.04
8TD - 049%
ETD - (5859
8TD - 0489

5.01
5.01

15.06
15.06

25.07
25.10

30.11
30.11

35,11
35.11

40.12
40.11

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 45

Ro¥ert A. Culver

Ouality Assurance
Computer Service

06615=001-45

Z

‘M,

AGE. RCA Enterprise |

P

R |

IP14_007694




P

CUSTOMER: BE-1455 408 §:  644BI-00L

COMTALT: PAUL BAHRMANN CALIBRATED BY: P. HMORLEY
LOCATION: BLDG. S8-23% BATE: 7/14/88

HANUFACTURER: GEMERAL ELECTRIC

DESCRIPTION: TEST THERMOCOUPLES

HODEL 8: TYPE E AHBIENT TEWPs 7z €6, F
SERIAL &: SEE BELDM RELATIVE HURIDITY: 401}
RAKGE: . 176,35 70 998.8 DEGREES FAHREMMEIT

THERMOCOUPLE RILLIVOLTS

REFERENCED € 32 F WITH KAYE REFERENCE SYSTEH H0. 6643

' CUSTOMER REF & 9308400200129731003

DOTENPF I IN.  SEEE 1069 1081 e g u%  10n

. 476.8 8 a0l 501 .01 §.01 3.01 4.9% 501
12 3.00 3.0¢ 501 3.00 4. 00 4.9 5.01

430.2 8 15,04 5. 04 £5.03 15,07 15.07 §4.99 i5.04
i2 £5.06 5. 04 15,04 15,06 13,06 14.9% 15,04

12 28,07 25,08 25.04 25.08 35,10 28.97 25.04

757 g 30.04 30.08 30.04 30.10 30.13 28.97 30.03
{2 30.08 30.08 30.03 30.16 30.12 29.94 30,08

887.53 8 35.04 35,03 35.02 3509 3513 34.95 35.02
12 35.04 33.08 35.03 351 35.14 34.97 35,06

12 80,04 40.08 40.02 46.14 40.16 40.90 40,08

THE STANDARDS USED DURINE THIS CALIBRATION ARE:
| - PLATIHUR REGISTANCE THERROMETER 510 - G376

{ - HUELLER TEWPERATURE BRIDGE 878 - 0459
i} - KEITHLEY DIGITAL RULTIBETER §T - 055

662.9 ] 25,03 25.407 25,03 25.09 2509 24,57 25.63
THESE CONPANY STANDARDS ARE STANDARDIZED BY REFERENCE TO WATIONAL BUREAU OF STANDARDS CERTIFICATIONS: S15-R-881-PRGE 74!

i 9.8 8 40,02 40.08 46,08 40,141 40,13 39.95 40,01

IP14_007695
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GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

July 30, 1987
J.T. 66614=001 Chromel Corstantan Thermpcauple Calibration
General Electric Company
Building 55 - Room 209
Attn: Paul Bahrman
Reference Juction Kaye Instrurent Serlal.No. 6665
THERMOCOUPLE MILLIVOLTS

TEMP IMM. . e o e —
_°F In._ 6245/ 1087/1101 M/ 1099 1111 ‘/1107 1029

176.5 8 5.02 5.03 5.02 5.03 5.03 5.02 5.01 5.00
12 5.02 5.02 5.00 5.03 5.01 5.01 5.00 5.00

430.2 8 15.03 15.05 14,99 15.06 15.05 15.01 14.97 14,98
12 15.02 15.02 14.97 15,04 15.02 15.00 14.97 14.98

662.9 8 25.04 25,10 24,98 25.11 25.08 25.03 24,96 25.00
12 25.03 25.06 25.00 25.08 25.06 25.03 24.96 24.99

775.7 8 30.06 30.09 29.97 30,15 30.07 30.02 29.95 30.00
12 30.05 30.07 30.00 30.13 30.10 30.03 29.97 30.01

887.5 8 35.07 35.10 34.96 35.15 35.07 34.99 34.93 35.00
12 35.07 35.14 35.02 35.15 35.13 34.99 34.99 35.03

998.8 8 40.06 40.12 39.95 40.18 40.10 40.00 39.94 40.02
12 40.05 40,13 40.01° 40,16  40.12 40.03 40.00 40,03

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer SO - 0576
1 - Mueller Temperature Bridge STD - 0959
1 - Keithley Digital Maltimeter S1D - 0559

These Company Standards are standardized by reference to National Burean of
Standards certifications: SIS-R-871-Page 31

///—Vﬁ%/,

Répalr and Calibration
UPSTATE NY INSTRUMENTATION SERVICES
Building 28 = Room 512

66614-001-31

AGE/RCA Emsrprise |
c:‘\ &

IP14_007696
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TEMP IMM,

¥ In,
176.5 8
12

430.2 8
12

662.9 &
12

T7%,7 8
12

.87.5 8
12

998.8 8
12

The Standards used during this calibration are:s

1 = Platinum Resistance Thermometer

NOVEMBER 11,

1987

GEChmwmwrShnﬁm‘

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, MEW YORK 12345 o (518) 385-9228

J.T. 66615-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Attn:

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665

"

1174 23295
4.99 5.01
4.99 5.00

14.97 15.08

15.060 15.0%5

24.95 25.08

24.98 285.08

29.82 30.12

29.96 30.07

34.93 35.13

34.98 35.11

39.99 40.16

39.87 40.12

[ %4

—x331

5.01
5.00

15.06
15.08

28.08
25.05

30.13
30.08

35.18
35.11

40.18
40.12

1 = Keithley Digital Multimeter
1 - Mueller Temperature Bridge

e [ 2
_1158 _1176
4.98 4.99
4.99 4.98
14.97 14.98
14.99 15.00
24.95 24.97
24.97 24.8%
29.95 29.94
29.96 29.92
34.94 34.96
34.98 34.92
39.91 39.93
38.97 39.98

STD
STD

- 0499
STD - 0559
= 0459

~L048  _i288

4.98 5.01
4.99 5.01
14.97 15,06
14.99  15.07
24.97 25.08
25.00 25.08
29.99  30.11
29.99  30.08
35.01  35.12
35.02 35.11
40.00 40.14
40.03  40.12

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R~871-Page 46

obhért A. Culver
Quality Assurance
Computer Service

vwe6l5=001-46

A GE/RCA Enterprise

&4

IP14_007697




GENERAL @ ELECTRIC

GE COMPUTER SERVICE

JANUARY 2%, 1988
J.T. 66652-59 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Junction XKave Instrument Serial No. 6665

& LIVOLTS
TYPE E
TEMP  IMM. / v . ’ v/ v - -
F___ _IN. X38& 1013 1254 1124 1164 1265 L& 1324
176.5 8 5.01 4.58 5.01 4.99 4.98 5.01 50.1 5.01
iz 5.01 4.99 5.02 5.00 5.00 5.02 5.01 5.01

430.2 8 15.06 14.99 15.06 14.98 14.97 15.07 15.05 15.05
12 15.07 14.%% 15.07 15.02 15.00 15.06 15.05 15.04
662.9 8 25.09 24.99 25.09 24.%8 24.95 25.10 25.08 25.08
1z 25.10 25.00 25.09 25.02 24.99 25.07 25.05 25.02
778.7 8 30.11 30.03 30.09 30.02 29%.95 30.13 30.09 30.10
1z 30.12 30.00 30.10 30.03 29%.98 30.11 30.11 30.10
887.5 8 35.15 35.06 35.13 35.02 34.96 35.16 35.12 35.13
iz 35.13 35.01 35.13 35.02 34.98 35.13 35.12 35.11
998.8 8 40.15 40.08 40.14 40.02 39.93 40.17 40.13 40.12
1z 40.14 40.02 40.15 40.02 39.98 40.15 40.13 40.12

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0576
1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge , STD - 0459

These Company Standards are standardized by reference to National
Bureau of Standards certifications: SIS-R-881 - Page 59.

Rébert A. Culver

Repair and Calibration
GE COMPUTER SERVICE
Bldg. 28 - Room 512

sSmZ

IP14_007698




B

NE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP
3

e —

176.5
430.2
662.9

775.7
s87.5

$98.8

The Standards used during this calibration are:

1 = Platinum Resistance Thermonmeter

IMM. :
in.

g
iz

8
12

8
12

8
12

g
iz

8
iz

Oetober 23,

1987

GFCbmpwnwu&kaw

J.T. 66614=001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665

4
1208

5.00
5,00

14.9%
i5.01

24.98
25.01

29.97
29.98

34.98
34.98

39.98
40.00

aAttn:
THERMO

196 L1214
4,99 4,99
4,99 5,00
14.98 14.99
14.%4 18.00
24.98 24 .98
24.87 25.01
29,986 29.96
29,92 29.98
34.96 34.92
34.89 34.94
39,99 39.9%94
39.89 39.87

1 - Keithley Digital Multimeter
. 1 = Mueller Temperature Bridge

5.01
5.02

15.05
15.08

25.08
25.08

30,13
30.07

38,13
35.09

40,15
40,11

VOLTS

5.00
5.00

15.00
15.00

24.96
25.00

29.99
29.98

34.94
34.98

39.96
39.99

- 0499
- 0559
- 0459

5.02
5.02

15.06
15.05

25.09
25.08

30.14
30,09

38.18

38.11

40.18
40.14

1179
4.98
5.00

14.95
l14.98

24.93
24.97

29.91
29.95

34.91
34.95

39,80
39.96

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 38

AL Ll

Robert A,

Culver

ouality Assurance
Computer Service
66614~001-38

70 BPE Lacpenrep

IP14_007699




)

GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP

October 30, 1987
J.T. 66615-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665

176.5

430.2

662.9

778.7

.87.5

998.8

UP VOLTS
Im ® L - e . . . e e
In. 1055 1195 1203 1228 1116 1288 _iS@% 1296
8 4.99 4.99 4.99 4.99 4.99 5.01 5.01 5.01
12 4.98 4.97 4.98 4.98 4.98 5.00 5.00 5.00

8 14.98 - 14.98 14.%9 14.99 14.97 15.04 15.04 15.05
iz 14.99 14.96 14.96 14.98 14.97 15.04 15.08 15.04

8 24.97 24.95 24.97 24.97 24.94 25.06 285.06 25.07
12 25.00 24.94 24.94 24.96 24.95 25.08 25.09 25.07

8 30.00 29.96 29.95 29.99% 29.95 30.11 30.13 30.12
12 29,99 28.96 29.98 29.24 29.91 30.08 30.09 30,07

8 35.02 34.98 34.97 34.99 34.96 35.08 35.10 35.13
iz 35.01 34.98 34.98 34.94 34.92 35.09 35.12 35.08

g 40.04 39.97 39.96 40.01 39.86 40.12 ‘40.14 40.17
12 40,02 39.98 39.97 39.94 39.90 40.11 40.14 40.12

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0499
1 - Keithley Digital Multimeter STD -~ 0559
1 - Mueller Temperature Bridge STD = 0458

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R~871-Page 41

AT e

Robert A. Culver

guality Assurance
Computer Service

wo6l5-001-41

A GE/RCA Enwarpnige
N
5

IP14_007700




GENERAL @ eLECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY » BLDG. 28, ROOM 500 » SCHENECTADY, NEW YORK 12345 = (518) 385-5108

December 15, 1986
J.T. 66350~-001 Chromel Comstantan Thermpcouple Calibration
Genersal Electrisc Conpary
Building 55 - Room 209
Attn: Paul Balrman
Reference Junction Kaye Instrument Serial No. 6665.

THERMOCOUPLE MILLIVOLTS

TP DM ~
°F_ In. 1F AP 131 B 1280 1314 1312 1252
176.5 8 5.03 5.03 5.03 5.03 5.03 5.03 5.03 5.03

12 5.03 5.03 5.02 5.03 5.03 5.02 5.02 5.03

430.2 8 15.08 15.08 15.06 15.07 15.08 15.06 15.06 15.07
12 15.08 15.07 15.02 15.07 15.07 15.02 15.02 15.08

662.9 8  25.13 25.11 25.08 25.10 25.11 25.09 25.08 25.10
12 25.12 25.11 25.01 25.10 25.11 25.03 25.02 25.12

775.7 8  30.15 30.12 30.10 30.11 30.12 30.10 30.09 30.12
12 30.12 30.10 30.09 30.09 30.11 30.09 30.08 30.12

887.5 8  35.13 35.10 35.100 35.09 35.12 35.10 35.10 35.13
12 35.14 35.13 35.11 35.12 35.14 35.13 35.11 35.15

998.8 8  40.15 40.12 40.10 40.11 40.12 40.10 40.09  40.13
12 40.16 - 40.16 . 40.14 40.14  40.17 . 40.15 40.14  40.19

1049.9 8 42.43  U42.43  42.40 L2.44 42,44 42,41  42.41 42,45
12 42.87 42.46 42,43 42.44 42,46 42,44 42,42 42,48

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer STD - 0576
1 - Mueller Temperature Bridge STD - 951
1 - Keithley Digital Multimeter STD - 0559

These Company Standards are standardized by reference to National Bureau of
Stardards certifications: SIS-R-861~-Page 16

AN

Repair and Calibration
UBSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512

66350-001-6

IP14_007701




GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

NOVEMBER &, 1887
J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665

THERMOCOUPLE MILLIVOLTS
TEMP IMM. — . _ - . : - -
—EF_. In.  _1165 _1037  _133% _1229 _1035 _Z@W _1110 _1283
176.5 8 4,99 5.00 5.02 5.00 4.99 5.01 4.99 5.01
12 4,99 4.9%9 5.00 5.00 4.9% 5.01 4.99 5.01

430.2 8 14.98 15.00 15.07 15.00 i4.%2 - 15.08 15.00 15.06
i2 14.99 15.00 15.05 15.02 15.00 15.08 15.01 15.06

662.9 8 24.985 24.99 25.08 24.98 24.97 25.09 24.987 25.07
12 24.99 25.02 25.08 25,03 25.02 25.11 25.02 25.10

7785.7 8 28.93 30.02 | 30.13 29.86 30.00 30.13 29.97 30.11
i2 29.97 30.01 30.04 30.00 30.00 30.10 30.00 30.11

.87.8 8 34.94 35.05 38.16 34.98 38.03 35.16 34.98 35.11
1z 34.96 35.01 35.085 34.99 i5.01 35.11 34.9¢9 35.11

998.8 8 39.94  40.05 40.19 39.95 40,04 40.18 32.96 40.12
12 39.987 40.05 40.04 39.99 40.04 40.13 39.98 40.11

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0499
1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge STD - 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 45

- < e—;:;)/% é M

Ro¥ert A. Culver /

Ouality Assurance
Computer Service

66615-001-45

A GE. RCA Enterprise
ey

IP14_007702



—

GE Computer Servics

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP IvM.

F in.
17¢.8 8
iz

430.2 8
12

662.9 8
12

775.7 g
i2

.87.5 8
12

$98.8 g
i2

1 = Platinum Resistance Thermometer

November 2, 19

87

J.T. $6618=-001 Chromel Constantan Thérmocouple Calibration
General Electric Company
Building 55 -~ Room 212

it

5,02
5.01

15.07
15.08

28.08
25.12

30.15
30.10

34.18
35.12

40.19

£3

—kdd3

5.00
4.99

15.01
18.00

24.98
25.04

30.00
30.01

35.01
35.01

'39.99

Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665
THERMOCOUPLE MILLIVOLIS

~4140 _1ll4 -1070  _31219  _1038

5.00  FAILED 5.02 5.00 5.00

4.99 5.00 4.99 4.99

TEST

14.99 15.05 15.00 15.00
14.99 15.02 15.00 14.98
24.96 25.03 24.96 24.95
25.02 25.05 25.03 24.98
29.97 30.00 29.98 29.98
29.98 30.06 30.00 29.97
34.96 35.04 34.98 34.60
34.99 35.06 35.01 34.98
39.95 40.03 39.97 39.94
39.98 40.07 40.00 39.987

1 = Keithley Digital Multimeter
1 - Mueller Temperature Bridge

' The Standards used during this calibration are:

STD = 0499
STD - 0559
STD - 0459

40.13

40.00

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 42

gt L,

Robert A. Culver
Quality Assurance
Computer Service

vo61l5-001-42

AGE/RCA Enterpnse
o

& s

IP14_007703




INTERMOUNTAIN POWER SERVICE CORFPORATION
PERFORMANCE EVALUATION TEST REPORT
URIT MO, =2

APFPENDIXY F

Water-beg Dovrrections

Mezsurement Correction {(psial
Plziv SBieam -~ R.Y97

Yalve Chest - 2.42

Firzt Staos - &.26

Coid Rehsat -~ 5.34

Hot Reheat =i

4th Siage -~ 1.12

i1ith Siags - b

IP14_007704




IPSC TECHNICAL
SERVICES LIBRARY
200K # __H\R

SECTION __PE

IP14_007705




